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ae350-xip.sag
ae350-xip.ld

#1217 T Flash/ROM. ###i217T DDR/SRAM 1]
SaG A1 LD

ae350 rpu_dim.sag
ae350 rpu_dim.ld

FEFEABHEIZ4TT DLM | SaG A1 LD S
SIZE A E

ae350_rpu_func.sag
ae350 rpu_func.ld

KEEFEFIZAT T ILM 8% DLM 1 SaG SCAEFI LD SCAFs
SIZE A E

ae350_rpu_ilm.sag
ae350 rpu_ilm.ld

FEFAEHEIZAT T ILM B SaG SC4EA1 LD it
S AL PR

ae350_rpu_ilm_dIim.sag
ae350 rpu_ilm_dim.ld

FEFFizfT T ILM. #¥5i217 T DLM i) SaG SCfFA1 LD 3¢
7t
SE Ab P

ae350_rpu_xip.sag

FEFiz4T T Flash/ROM. #i#itiz17F DLM K] SaG 1+
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2 B g

2.2 AR

2.2.2 AR RTOS B ft4ai2

MUG1029-1.3

BRI H50 PE SCA Eiiiba
ae350 rpu_xip.ld LD S
SN A3
J T 58 L
delay.c SE SCAEIS) T oR
delay.h
mm.c SE SCHERS FR I 58 TSP P A7 2 o
mm.h
printf.c ] Bt R S SRR N\ L pR R, T T A A\ i
read.c B, R ER R AR
uart.c € X UART WIa1k,  ROE RIS R 4L
uart.h

stubs\close.c
stubs\exit.c
stubs\fstat.c
stubsl\isatty.c
stubs\lseek.c
stubs\read.c
stubs\sbrk.c
stubs\stub.h
stubs\write.c
stubs\write_hex.c

B SRR N PR R, P T e N B R

RN E X

flash.c 5€ X Flash [ %7 a5 WAARBREBL S . 54 2 FRAITK S

flash.h PR 2

ethernet.c € X Ethernet I WTR. 2if7a%. WAFHBHERLSS . W&
ethernet.h SR AR B R 5L

can.c 5 X CAN IR IR, Z7rgs. WAFHHERRGS . & & 2K
can.h FIK B R %L

sd.c E X SD [2F178s . WAEHEmE . 8 L PR A K5 R

sd.h Bl

3rd_party\fatfs

FAT 3 fF R4t

Gowin RiscV_AE350_SOC 3 #:LA R Lk A X RTOS # 4wt -
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2 B g 2.2 BAFgrERE

FreeRTOS

uC/OS-lli

RT-Thread Nano 4
RT-Thread #xifE A
Zephyr

2.2.3 DSP {4512
Gowin RiscV_AE350_SOC 3 #F DSP #ff4mfe, $4tse% ) DSP %k
PERFE AP RS, RECEDRS 7, J7 (8 PosTT % DSP R %:.
DSP #{F4FE API B S FE e . SRR R A IS, DL
W RIS bR e AE
2.2.4 NN ¥ +4mig

Gowin RiscV_AE350 SOC 3 ## NN #ffgmfs, $ftal C iE 5 Seileg
EF %} DSP ISA § JE BT ALK API pR%L, HH3E TH M-S i S
B, PRERIDAE T, A RITH P POEIF & NN B R4S

NN - FE API R B FESRS BREL. SEASCF R EERE. B
PR, AR AR A TE Bk O A A B TR IR RS

2.2.5 il SRtz
Gowin RiscV_AE350_SOC LUK TCP/IP thisthk - gmfs, 4t
FFUE LwiP B30k o

LwiIP B, 2 —/NEUJFUEK TCPIP Wrhillhk, B ILERE RS # AT
PLZAT, BEWSAE{REF TCP Pl = E I RE RS A _Eod /b Xt A7) &5 F o

2.2.6 TinyML X472

Gowin RiscV_AE350_SOC ¥ #¥F TFlite Micro #f 4w .

TFlite Micro (TensorFlow Lite for Microcontrollers) #& TensorFlow
Lite BI— M EALIRAS, L NTEREE 28 8 H A N A7 32 IR B A Uik & Lis
ATHLES 2 IR T 151
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3 NAF L

MUG1029-1.3

3 A FRRR S

Gowin RiscV_AE350_SOC A7 & ik 3-1 fin. WAFBLE &

AT bsp\ae350\ae350.h.

+® 3-1 RS
Hin ik i)
L hs 2o
0x00000000 Ox7FFFFFFF DDR/SRAM Data Memory
0x80000000 Ox8FFFFFFF ROM/Flash Instruction Memory
0xA0000000 OxAOOOFFFF ILM
0xA0200000 OxAO020FFFF DLM
0xC0000000 OxCOOFFFFF BMC
0xE0000000 OxEOOFFFFF AHB Decoder
0xE4000000 OXE5FFFFFF PLIC
0xE6000000 OxE60FFFFF Machine Timer
0xE6400000 OxE67FFFFF PLIC-SWINT
0xE6800000 OxE68FFFFF Debug Module
0xF0000000 OxFOOFFFFF APB Bridge
0xF0100000 OxFO1FFFFF SMU
0xF0200000 OxFO2FFFFF UART1
0xF0300000 OxFO3FFFFF UART2
0xF0400000 OxFO4FFFFF PIT
0xF0500000 OxFO5FFFFF WDT
0xF0600000 OxFO6FFFFF RTC
0xF0700000 OxFO7FFFFF GPIO
0xFOA00000 OxFOAFFFFF 12C
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3 NAF L
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Hit ik i3

HELLh b ghg

0xF8000000 OxFBFFFFFF Extended APB Slave Interface
0xFOC00000 OxFOCFFFFF DMA

0xFOF00000 OxFOFFFFFF SPI

0xE8000000 OXEFFFFFFF Extended AHB Slave Interface

10(329)




4 il abE

4.1 ikt

4.

4.1 PHETLE

Gowin RiscV_AE350_SOC )+ W kb # AL 35 i Fih 77 3K

BT

Jey 0 v W Ak B

N4 JRy W AL B . Ry A T A FE R $E B HE N AE350 RISC-V AbFE 8831 T
REFR A, 4 T WA TR R A 3E N AE350 RISC-V AbFE 25 E 1T Ab P
A, 752l PLIC #HAT M 4N . Gowin RiscV_AE350_SOC [+

WAk BT AN 4-1 fhos .

AE350 RISC-V Ab 25 37 157 17 Ja 3 H 7 A 2560 45 A T B il v 7 A 24

(nmi). HLAARCE I 2 H I AL EE (mtip) FIATL s s U
(msip)-

AE350 RISC-V AbPE#% 37 #7104 5 Wb B FE A ok
AR IRT AL (meip F1 seip).

* 4-1 PETLIESR

Hh T A 2

H PLIC fl#: )

Hh T b B 75 2 Eitipa

nmi WDT interrupt

mtip Machine timer interrupt

msip Machine software interrupt

meip Machine PLIC interrupt

seip Supervisor PLIC interrupt

4.2 £ HPErLE

Gowin RiscV_AE350_SOC 7t {54k PLIC fRbeit

, KT E 2

A B O KR s Ve Ak s il 88 (PLIC_SW). PLIC i@ it 4 fE % 17 2%

o e £ 5 P T A B

Gowin RiscV_AE350_SOC 4= J5H Wi kb 2 5 2L 3 n) 2 =X Iy A 35 A1
A1) A WAL B . B a0 4 g R N F2 7 ae350_demo A HE M & A+

MUG1029-1.3
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4 AR 4.2 4 fRrhb At
Wrkb2E, ae350_vectored i A [l & X A Wi ALEE . Al & X A WAL EE 5 A &=
WAL BE AN [ 2 A2 T bsp\ae350\start.S. trap.c. interrupt.h Al
interrupt.c.

Gowin RiscV_AE350_SOC 4 J=) 1 W Ab 1 11 o Wirilit S e Bk 97 [ H
5 M T AL B R B AN 3R 4-2 PR
b W 5 R S 5 AT bsplae350\ae350.h.  H i a3 ek e AT
T bsp\ae350\interrupt.c.
7 4-2 PLIC 258

TR | P E S Hh b P R it

1 IRQ_RTCPERIOD_SOURCE | rtc_period_irq_handler | RTC period
interrupt

2 IRQ_RTCALARM_SOURCE | rtc_alarm_irq_handler | RTC alarm
interrupt

3 IRQ_PIT_SOURCE pit_irg_handler PIT interrupt

4 IRQ_GP0_SOURCE gp0_irg_handler User defined
interrupt

5 IRQ_SPI2_SOURCE spi_irq_handler SPI2 interrupt

6 IRQ_I12C_SOURCE i2c_irq_handler 12C interrupt

7 IRQ_GPIO_SOURCE gpio_irq_handler GPIO interrupt

8 IRQ_UART1_SOURCE uart1_irg_handler UART1
interrupt

9 IRQ_UART2_SOURCE uart2_irg_handler UART2
interrupt

10 IRQ_DMA_SOURCE dma_irq_handler DMAC interrupt

11 IRQ_GP1_SOURCE gp1_irq_handler User defined
interrupt

12 IRQ_GP2_SOURCE gp2_irq_handler User defined
interrupt

13 IRQ_GP3_SOURCE gp3_irq_handler User defined
interrupt

14 IRQ_GP4_SOURCE gp4_irq_handler User defined
interrupt

15 IRQ_GP5_SOURCE gp5_irq_handler User defined
interrupt

16 IRQ_GP6_SOURCE gp6_irq_handler User defined
interrupt

MUG1029-1.3 12(329)




4 il b3 4.2 4R WAk 3

IR | T E S H BT b 2 B 2 it

17 IRQ_GP7_SOURCE gp7_irg_handler User defined
interrupt

18 IRQ_GP8_SOURCE gp8_irq_handler User defined
interrupt

19 IRQ_GP9_SOURCE gp9_irg_handler User defined
interrupt

20 IRQ_GP10_SOURCE gp10_irg_handler User defined
interrupt

21 IRQ_GP11_SOURCE gp11_irg_handler User defined
interrupt

22 IRQ_GP12_SOURCE gp12_irg_handler User defined
interrupt

23 IRQ_GP13_SOURCE gp13_irq_handler User defined
interrupt

24 IRQ_GP14_SOURCE gp14_irq_handler User defined
interrupt

25 IRQ_GP15_SOURCE gp15_irq_handler User defined
interrupt

26 IRQ_STANDBY_SOURCE standby_irq_handler SMU standby
request
interrupt

27 IRQ_WAKEUP_SOURCE wakeup_irq_handler SMU wakeup
interrupt
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5 #4577

RGRAHN

Gowin RiscV_AE350_SOC T #LL N LRl R4 5 sh 5
® BUILD LOAD
® BUILD BURN
® BUILD XIP

Gowin RiscV_AE350_SOC #4iazh iz, LAAITN I SaG Xtk
5-1 Fion. 241 )8 8177 2E AT bsp\config\config.h.

*® 51 RGREAR
EEIpIEN SaG X ff IR
BUILD_LOAD | ae350-iim.sag The program is loaded in ILM by GDB
or eBIOS.
ae350-ddr.sag The program is loaded in DDR/SRAM
memory by GDB or eBIOS.
BUILD_BURN | ae350-ddr.sag The Program is burned to the
Flash/ROM memory, but run in
DDR/SRAM memory.
ae350_rpu_dim.sag The program is burned to the
Flash/ROM memory, but run in DLM.
ae350_rpu_func.sag The program is burned to the
Flash/ROM memory, but some key
codes run in ILM or DLM, others run in
DDR/SRAM memory.
ae350_rpu_ilm.sag The program is burned to the
Flash/ROM memory, but run in ILM.
ae350_rpu_ilm_dim.sag | The program is burned to the
Flash/ROM memory, but codes run in
ILM and data in DLM.
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5 #4577

MUG1029-1.3

IEE W

SaG Xt

ik

BUILD_XIP

ae350-xip.sag

The program is burned to the
Flash/ROM memory, and run in
Flash/ROM memory.

ae350 rpu_xip.sag

The program is burned to the
Flash/ROM memory, and codes run in
Flash/ROM memory and data in DLM.

15(329)




6 Cache 6.1 fif

6 Cache

Gowin RiscV_AE350_SOC % #¥ L1 Cache, ffitg4 21/ (I-
Cache) ¥ #4217 (D-Cache). |-Cache & X U% 6-1 fiis~x, D-Cache

6.1 BT

MUG1029-1.3

SE XN 6-2 P

Cache size = Cache lines per way X Ways X Line size

2= 6-1 I-Cache ENX
JEtE [T
Size 32 KB
Cache lines per way 256

Ways

Direct-mapped, 4-way

Lines size (bytes)

32

Soft Error Protection

ECC, single-error and double error correction

Replacement Policy

LRU

% 6-2 D-Cache ENX

JE fic &
Size 32 KB
Cache lines per way 256

Ways

Direct-mapped, 4-way

Lines size (bytes)

32

Soft Error Protection

ECC, single-error and double error detection

Replacement Policy

LRU
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6 Cache

6.2 =% A7

6.2 {EHIF %

Cache il 27 {7 23 € X W3R 6-3 Fino

MUG1029-1.3

% 6-3 Cache Control Register

ELR N

(DA

ik

KA

PIa{E

IC_EN

[0]

Controls if the instruction
cache is enabled or not.

0: I-Cache is disabled
1: I-Cache is enabled

RW

0

DC_EN

(1]

Controls if the data cache is
enabled or not.

0: D-Cache is disabled.
1: D-Cache is enabled

RW

IC_ECCEN

[3:2]

Parity/ECC error checking
enable control for the
instruction cache.

0: Disable parity/ECC
1: Reserved

2: Generate exceptions only
on uncorrectable parity/ECC
errors

3: Generate exceptions on any
type of parity/ECC errors

RW

DC_ECCEN

[5:4]

Parity/ECC error checking
enable control for the data
cache.

0: Disable parity/ECC

1: Reserved

2: Generate exceptions only
on uncorrectable parity/ECC
errors

3: Generate exceptions on any
type of parity/ECC errors

RW

EC_RWECC

[6]

Controls diagnostic accesses

of ECC codes of the instruction
cache RAMs. It is set to enable
CCTL operations to access the
ECC codes. This bit can be set
for injecting ECC errors to test

RW
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A

6 Cache 6.3 CCTL 1

2
e

ELR N (VA= ik KM | YIRME

the ECC handler.

0: Disable diagnostic accesses
of ECC codes

1: Enable diagnostic accesses
of ECC codes

DC_RWECC [7 Controls diagnostic accesses RwW 0
of ECC codes of the data
cache RAMs. It is set to enable
CCTL operations to access the
ECC codes. This bit can be set
for injecting ECC errors to test
the ECC handler.

0: Disable diagnostic accesses
of ECC codes
1: Enable diagnostic accesses
of ECC codes

CCTL_SUEN [8] Enable bit for Superuser-mode | RW 0
and User-mode software to
access ucctlbeginaddr and
ucctlicommand CSRs.

0: Disable ucctlbeginaddr and
ucctlcommand accesses in
S/U mode

1: Enable ucctlbeginaddr and

ucctlicommand accesses in
S/U mode

IC_FIRST_WORLD | [11] I-Cache miss allocation filling RO -
policy.

0: Cache line data is returned
critical (double) word first

1: Cache line data is returned
the lowest address (double)
word first

6.3 CCTL ¢4

Cache CCTL 45 X n#k 6-4 ffizr. Cache CCTL #:4E & XA T
bsp\ae350\cache.c.
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6 Cache

6.4 FLETE

%% 6-4 Cache CCTL Command
EE B & fir 4 eyt
0 0b00_000 L1D_VA_INVAL VA
1 0b00_001 L1D_VA_WB VA
2 0b00_010 L1D_VA WBINVAL | VA
3 0b00_011 L1D_VA LOCK VA
4 0b00_100 L1D_VA _UNLOCK | VA
6 0b00_110 L1D_WBINVAL_ALL | -
7 0b00_111 L1D_WB_ALL ]
8 0b01_000 L11_VA_INVAL VA
11 0b01_011 L11_VA _LOCK VA
12 0b01_100 L11_VA _UNLOCK VA
16 0b10_000 L1D_IX_INVAL Index
17 0b10_001 L1D_IX_WB Index
18 0b10_010 L1D_IX_WBINVAL Index
19 0b10_011 L1D_IX_RTAG Index
20 0b10_100 L1D _IX RDATA Index
21 0b10_101 L1D_IX_WTAG Index
22 0b10_110 L1D_IX_WDATA Index
23 0b10_111 L1D_INVAL ALL | -
24 0b11_000 L11_IX_INVAL Index
27 0b11_011 L11_IX_RTAG Index
28 0b11_100 L11_IX_RDATA Index
29 0b11_101 L11_IX WTAG Index
30 0b11_110 L11_IX_WDATA Index
6.4 EEETS%
IS5 Cache MIAT UINIE 5 4t 5 S AL FFi24T
Cache >k LRU &%, MEAFTHUGE S M E 45 Wik AE350

RISC-V 4-¥ 2845k # A vh Cache HHGFEFE 4, WA LIRS R4 R sh S
TR IEAT R A AE . i AE350 RISC-V 4b# 28 Ko Cache [#)TiiEL

RS

X

Ij Cache /] LRU 535 147 8 i &

Cache it & & X A7 T bsp\config\config.h #1l bsp\ae350\ae350.c.

MUG1029-1.3
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7 UART

7.1 i

7.1 &4

7.1.1 $¥4E

7.1.2 LEHIHEE]

MUG1029-1.3

7 UART

Gowin RiscV_AE350 SOC @& H 4> UART 2 28 .

I AMBA 2.0 B 2R 3% 1137 7] 75 47 28
SCREREAT 64 TR AE A FIFO
SCRENT YRl R AR (8x T 16X)
S FEIT 32 16C550A UART

SCRPREFT 5~8 7 T H 4

HEL 1.5 F 2 BB A

SCHFRT ARG AN [t 72 1L e ar

SCRAEAE LR (CTS/RTS)

SCHF DMA {5 D fe

SCHF ] G AR i R

SCARF R 1] g R 4 A 4

SCHF e B IR S DI fE

SCRPZeTIE . ARG AR WA IR HE i AR

UART ZEMHEE K 7-1 Fros .
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7 UART 7.2 FhAAE N

7-1 UART Z#34EE

APB Bu5<:":> Register File K Baud Rate
« 1l Generator

i : : IUART Output
- TXFIFO [y Transmitler Shitt iy oy conraller —-$
i Register '
P UART
+ + | Receiver Shift i
i— Input
— RXFIFO ¥ Register K] RX Controller é— pu

Mod em Interface

— Modem Controller >
PCLK UCLK
Domain Domain

7.1.3 ThEEHaA
UART & — N EEATIEGEEGRE, AYMBW & a0 ) e as 14t 720 47
. UART 845, KIEMBEL. Bfloide, WRr =4 it A6 i 215
R, DA A8 SO APB S 282101,

7.2 FfFarEX
7.21 HEBEX

UART 2547 3 SUH1 7-1 . UART 2478852 SR T

bsp\ae350\ae350.h.
®71HFEFREX
Huhk R #% WA | iR
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 CFG Hardware Configuration Register
0x14 OSCR Over Sample Control Register
0x18~0x1C - Reserved
0x20 DLAB =0
RBR Receiver Buffer Register (Read only)
THR Transmitter Holding Register (Write only)
DLAB =1
DLL Divisor Latch LSB
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7 UART 7.2 FlEmE Y
HuikfhiF2 WA AR | HER
0x24 DLAB =0
IER Interrupt Enable Register
DLAB =1
DLM Divisor Latch MSB
0x28 IIR Interrupt Identification Register (Read only)
FCR FIFO Control Register (Write only)
0x2C LCR Line Control Register
0x30 MCR Modem Control Register
0x34 LSR Line Status Register
0x38 MSR Modem Status Register
0x3C SCR Scratch Register
7.2.2 HiFaatmik
PAF % W E 4R AR UART 278 € o
A7 A R g TR MRS T T
® RO: Read-only
® WO: Write-only
® R/W: Readable and writable
® W1C: Write 1 to clear
® RC: Read clear
ID #1 Revision &8s (0x00)
ID #1 Revision %17 & H] T {R47 ID A1 Revision %i 5, HI4AE MR TFr
HIfAs . 1D #1 Revision & 174 & A3 7-2 iR
%% 7-2 ID and Revision Register
Name | Bit Type | Description Reset
ID 31:16 | RO ID number for UART 0x0201
Major 15:4 RO Major revision number Revision dependent
Minor 3:0 RO Minor revision number Revision dependent
Hardware Configuration 778§ (0x10)
Hardware Configuration #1748 & X {13 7-3 fli/n.
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7 UART

7.2 FhAAE N

%% 7-3 Hardware Configuration Register

Name

Bit

Type

Description

Reset

31:2

Reserved

0x00

FIFO_DEPTH | 1:0

RO

The depth of RXFIFO and
TXFIFO

0: 16-byte FIFO
1: 32-byte FIFO
2: 64-byte FIFO
3: 128-byte FIFO

Configuration
dependent

Over Sample Control 78§ (0x14)

Over Sample Control &7 17 %% & X WK 7-4 FiR.

%% 7-4 Over Sample Control Register

Name

Bit

Type

Description

Reset

315

Reserved

0x0

OSC

4:0

R/W

Over-sample control

The value must be an even number; any odd value
writes to this field will be converted to an even
value.

OSC = 0: The over-sample ratio is 32
OSC < 8: The over-sample ratio is 8
8 < OSC < 32: The over-sample ratio is OSC

0x10

Receiver Buffer 77858 (¥ DLAB =0) (0x20)

Receiver Buffer 2 /£ s W FE AR, FIFO #:f1 BUFFER #z{.
FIFO Control 2717241 Bit0 £i7 (FIFOE) xRt ke, Hixz
I, FIFO Control ZFf7£%% (0x28). 4 FIFOE v 1 It (FIFO f#=R),

Receiver Buffer 77 f£#% 4 RXFIFO; 4 FIFOE 4 0 iy (BUFFER &30,
Receiver Buffer 27 {788 N— /N F T BAEX o

Receiver Buffer 277 8% 5 X U5k 7-5 Fis.
= 7-5 Receiver Buffer Register (when DLAB = 0)

Name

Bit

Type

Description

Reset

31:8

Reserved

0x0

RBR

7:0

RO

Receive data read port

0x0

MUG1029-1.3
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7 UART

7.2 FhAAE N

MUG1029-1.3

Transmitter Holding %8 (2 DLAB =0) (0x20)

Transmitter Holding i {7 &5 3G P AR 0, FIFO #2xUM BUFFER #%
L. FIFO Control #7723 Bit0 iz (FIFOE) X pifhiizliks Ak
2l FIFO Control & 1748 (0x28). *4 FIFOE A 1 i} (FIFO £z,
Transmitter Holding %777 # A& TXFIFO; 4 FIFOE &y 0 if (BUFFER #&
A, Transmitter Holding & 745 N— N F TR X o

Transmitter Holding & 7 #% &€ X W% 7-6 s .
% 7-6 Transmitter Holding Register (when DLAB = 0)

Name Bit Type Description Reset

- 31:8 - Reserved 0x0

THR 7:0 wO Transmit data write port 0x0

Interrupt Enable 78§ (when DLAB =0) (0x24)
Interrupt Enable 27 745 & LK 7-7 s
%% 7-7 Interrupt Enable Register (when DLAB = 0)

Name | Bit | Type | Description Reset

- 314 | - Reserved 0x0

EMSI |3 R/W | Enable modem status interrupt 0x0

The interrupt asserts when the status of one of the
following occurs:

The status of modem_rin, modem_dcdn,
modem_dsrn or modem_ctsn (If the auto-cts mode
is disabled) has been changed.

If the auto-cts mode is enable (MCR bit4 (AFE) =
1), modem_ctsn would be used to control the
transmitter.

ELSI 2 R/W | Enable receiver line status interrupt 0x0

ETHEI | 1 R/W | Enable transmitter holding register interrupt 0x0

ERBI |0 R/W | Enable received data available interrupt and the 0x0
character timeout interrupt

0: Disable
1: Enable

Divisor Latch LSB (£§ DLAB =1) (0x20)
Divisor Latch LSB RAFFREE T M UART BJ80JE Cuclk) 724 RFE
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7 UART 7.2 FhAAE N

f%, Divisor Latch LSB [ k/NA 16 fi7 (2 NETT), 2447244547 Devisor
Latch (5 AKE 25, Divisor Latch LSB [ 2B 1 f1 65535 (216-
1) 28], fFE 1 f165535,

Divisor Latch LSB & X 1% 7-8 [
%% 7-8 Divisor Latch LSB (when DLAB =1)

Name | Bit Type | Description Reset
- 31:8 |- Reserved 0x0
DLL 7:0 R/W | Least significant byte of the Divisor Latch 0x1

Divisor Latch MSB (£{ DLAB =1) (0x24)

Divisor Latch MSB {rA7 Br¥U{E FH F M UART I 8FJR Cuclk) 724K A+
IH4f . Divisor Latch MSB B K/NA 16 £i7 (2 NEF), 2ifiesffAF Devisor
Latch MSB (#5427 1. Divisor Latch MSB ({45 % {5 7E 1 F1 65535

(2'6-1) ], HFE 1 F165535.

Divisor Latch MSB & X 415 7-9 Fi7 .
%% 7-9 Divisor Latch MSB (when DLAB = 1)

Name | Bit Type | Description Reset
- 31:8 |- Reserved 0x0
DLM 7:0 R/W | Most significant byte of the Divisor Latch 0x0

Interrupt Identification FFag (0x28)
Interrupt Identification %747 %% & X 3k 7-10 Fiis.
= 7-10 Interrupt Identification Register

Name Bit | Type | Description Reset
- 31:8 | - Reserved 0x0
FIFOED | 7:6 | RO | FIFOs enabled 0x0

These two bits are 1 when bit0 of the FIFO
Control Register (FIFOE) is set to 1

- 54 |- Reserved 0x0
INTRID | 3:0 | RO | InterruptID 0x1

See Table 7-11 for encodings
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7 UART

7.2 FhAAE N

% 7-11 Interrupt Control Type

Interrupt Identification Register | Interrupt Interrupt Source Description Interrupt Reset
Bit3 | Bit2 | Bit1 | Bit0 | Priority | 1YP® Method
Level
0 0 0 1 None None None None
0 1 1 0 1 Receiver Overrun errors, parity errors, Read the Line
Line status framing errors, or line breaks Status Register
(LSR)
0 1 0 0 2 Received If FIFOE is disabled, there is Read the
data one received data available in | Receiver Buffer
available the RBR. Register (RBR)
If FIFOE is enabled, the
numbers of received data
available reach the trigger
level (RFIFQOT).
The interrupt signal will stay
active until the number of data
available becoming smaller
than the trigger level.
1 1 0 0 2 Character When FIFOE is enabled and Read the
timeout no character has been Receiver Buffer
removed from or input to Register (RBR)
receive FIFO and there is at
least one character in receive
FIFO during the last four
character times.
0 0 1 0 3 Transmitter If FIFOE is disabled, the 1- Write the

Holding byte THR is empty. Transmitter
Register If FIFOE is enabled, the whole | Holding Register
empty 16-byte transmit FIFO is (THR) or Read
empty. the Interrupt
Identification
Register (lIR).
0 0 0 0 4 Modem The Modem Status Register Read the Modem
status (MSR) bit [3:0] is not 0. Status Register

One of the following events
occurred: Clear To Send
(CTS), Data Set Ready
(DSR), Ring Indicator (RI), or
Data Carrier Detect (DCD)

(MSR)
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FIFO Control &% (0x28)
FIFO Control 27 f7 s & X W3 7-12 IR
% 7-12 FIFO Control Register
Name Bit | Type | Description Reset
- 318 | - Reserved 0x0
RFIFOT 7:6 | WO | Receiver FIFO trigger level 0x0
Please refer to Table 7-13
TFIFOT 5:4 | WO | Transmitter FIFO trigger level 0x0
Please refer to Table 7-14
DMAE 3 WO | DMA enable 0x0
0: Disable
1: Enable
TFIFORST | 2 WO | Transmitter FIFO reset 0x0
Write 1 to clear all bytes in the TXFIFO and resets its counter.
The Transmitter Shift Register is not cleared.
This bit will automatically be cleared.
RFIFORST | 1 WO | Receiver FIFO reset 0x0
Write 1 to clear all bytes in the RXFIFO and resets its counter.
The Receiver Shift Register is not cleared.
This bit will automatically be cleared.
FIFOE 0 WO | FIFO enable 0x0
Write 1 to enable both the transmitter and receiver FIFOs.
The FIFOs are reset when the value of this bit toggles.
W FIFO filt & S5 4052 ANk 7-13 Fhiw .
%% 7-13 Receive FIFO Trigger Level
RFIFOT Value RXFIFO Trigger Level
16-byte RXFIFO 32-byte RXFIFO 64-byte RXFIFO 128-byte RXFIFO
0 Not empty Not empty Not empty Not empty
1 More than 3 More than 7 More than 15 More than 31
2 More than 7 More than 15 More than 31 More than 63
3 More than 13 More than 27 More than 55 More than 111
K% FIFO Ml & S5 2% e SLUNER 7-14 Flioi.
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%% 7-14 Transmit FIFO Trigger Level
TFIFOT Value TXFIFO Trigger Level
16-byte TXFIFO 32-byte TXFIFO 64-byte TXFIFO 128-byte TXFIFO
0 Not full Not full Not full Not full
1 Less than 12 Less than 24 Less than 48 Less than 96
2 Less than 8 Less than 16 Less than 32 Less than 64
3 Less than 4 Less than 8 Less than 16 Less than 32
Line Control FF8% (0x2C)
Line Control &f {7 4% i€ X Wik 7-15 frx.
%% 7-15 Line Control Register
Name | Bit Type | Description Reset
- [31:8] | - Reserved 0x0
DLAB | 7 R/W | Divisor latch access bit 0x0
BC 6 R/W | Break control 0x0
SPS |5 R/W | Stick parity 0x0
1: Parity bit is constant 0 or 1, depending on bit4
(EPS).
0: Disable the sticky bit parity.
Please refer to Table 7-16
EPS |4 R/W | Even parity select 0x0
1: Even parity (an even number of logic-1 is in the
data and parity bits).
0: Odd parity.
Please refer to Table 7-16.
PEN |3 R/W | Parity enable 0x0
When this bit is set, a parity bit is generated in
transmitted data before the first STOP bit and the
parity bit would be checked for the received data.
Please refer to Table 7-16
STB |2 R/W | Number of STOP bits 0x0
0: 1 bits
1: The number of STOP bit is based on the WLS
setting
When WLS = 0, STOP bit is 1.5 bits
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Name | Bit Type | Description Reset
When WLS =1, 2, 3, STOP bit is 2 bits
WLS | 1.0 R/W | Word length setting 0x0
0: 5 bits
1: 6 bits
2: 7 bits
3: 8 bits
Parity Bit Selection & X {1 7-16 i,
%% 7-16 Parity Bit Selection
PEN (bit3) SPS (bit5) EPS (bit4) Parity Bit
0 X X No parity bit
1 0 0 Parity is odd
1 0 1 Parity is even
1 1 01 Parity bit is always 1
1 1 - Parity bit is always 0
Modem Control F&F2% (0x30)
Modem Control 77 f7-# FH T2 il i fil il A 22 KA ME S, DA RIER
f 2R B S
Modem Control Z7f7-#& & L a1 7-17 iR
%k 7-17 Modem Control Register
Name | Bit | Type | Description Reset
- 316 | - Reserved 0x0
AFE 5 R/W | Auto flow control enable 0x0
0: Disable
1: The auto-CTS and auto-RTS setting is based on
the RTS bit setting:
When RTS = 0, auto-CTS only
When RTS =1, auto-CTS and auto-RTS
LOOP | 4 R/W | Enable loopback mode 0x0
0: Disable
1: Enable
ouT2 | 3 R/W | User-defined output 2 0x0
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Name | Bit | Type | Description Reset
This bit controls the uart_out2n output.
0: The uart_out2n output signal will be driven
HIGH
1: The uvart_out2n output signal will be driven LOW
OouT1 | 2 R/W | User-defined output 1 0x0
This bit controls the uart_out1n output.
0: The uart_out1n output signal will be driven
HIGH
1: The uart_out1n output signal will be driven LOW
RTS 1 R/W | Request to send 0x0
This bit controls the modem_rstn output
0: The modem_rstn output signal will be driven
HIGH
1: The modem_rstn output signal will be driven
LOW
DTR |0 R/W | Data terminal ready 0x0
This bit controls the modem_dtrn output.
0: The modem_dtrn output signal will be driven
HIGH
1: The modem_dtrn output signal will be driven
LOW
Line Status 788 (0x34)
Line Status Zif7-#y, k& KIE ML IR . Line Status ZF 1748
& Nt 7-18 Fr.
%% 7-18 Line Status Register
Name | Bit | Type | Description Reset
- 31:8 | - Reserved 0x0
ERRF |7 RO | Errorin RXFIFO 0x0
In the FIFO mode, this bit is set when there is at
least one parity error, framing error, or line break
associated with data in the RXFIFO. It is cleared
when this register is read and there is no more
error for the rest of data in the RXFIFO
TEMT |6 RO | Transmitter empty 0x1
This bit is 1 when the THR (TXFIFO in the FIFO
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Name

Bit

Type

Description

Reset

mode) and the Transmitter Shift Register (TSR)
are both empty. Otherwise, it is zero.

THRE

RO

Transmitter Holding Register empty

This bit is 1 when the THR (TXFIFO in the FIFO
mode) is empty. Otherwise, it is zero.

If the THRE interrupt is enabled, an interrupt is
triggered when THRE becomes 1.

0x1

LBreak

RO

Line break

This bit is set when the uart_sin input signal was
held LOW for longer than the time for a full-word
transmission. A full-word transmission is the
transmission of the START, data, parity, and STOP
bits. It is cleared when this register is read.

In the FIFO mode, this bit indicates the line break
for the received data at the top of the RXFIFO.

0x0

FE

RO

Framing error

This bit is set when the received STOP bit is not
HIGH. It is cleared when this register is read.

In the FIFO mode, this bit indicates the framing
error for the received data at the top of the
RXFIFO.

0x0

PE

RO

Parity error

This bit is set when the received parity does not
match with the parity selected in the LCR [5:4]. It is
cleared when this register is read.

In the FIFO mode, this bit indicates the parity error
for the received data at the top of the RXFIFO.

0x0

OE

RO

Overrun error

This bit indicates that data in the Receiver Buffer
Register (RBR) is overrun.

0x0

DR

RO

Data ready

This bit is set when there are incoming received
data in the Receiver Buffer Register (RBR). It is
cleared when all of the received data are read.

0x0

Modem Status F 725 (0x38)
Modem Status Z7 1725 & XU 7-19 Firx.
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# 7-19 Modem Status Register

Name

Bit

Type

Description

Reset

31:8

Reserved

0x0

DCD

7

RO

Data carrier detect
0: The modem_dcdn input signal is HIGH.
1: The modem_dcdn input signal is LOW.

0x0

RI

RO

Ring indicator
0: The modem_rin input signal is HIGH.
1: The modem_rin input signal is LOW.

0x0

DSR

RO

Data set ready
0: The modem_dsrn input signal is HIGH.
1: The modem_dsrn input signal is LOW.

0x0

CTS

RO

Clear to send
0: The modem_ctsn signal is HIGH.
1: The modem_ctsn signal is LOW.

0x0

DDCD

RC

Delta data carrier detect

This bit is set when the state of the modem_dcdn
input signal has been changed since the last time
this register is read. Otherwise, it is zero.

0x0

TERI

RC

Trailing edge ring indicator

This bit is set when the state of the modem_rin
input signal has been changed from LOW to HIGH
since the last time this register is read.

0x0

DDSR

RC

Delta data set ready
This bit is set when the state of the modem_dsrn
input signal has been changed since the last time
this register is read.

0x0

DCTS

RC

Delta clear to send

This bit is set when the state of the modem_ctsn
input signal has been changed since the last time
this register is read.

0x0

Scratch F&E#% (0x3C)
Scratch ZFf7#s & X ik 7-20 Afizw.
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% 7-20 Scratch Register
Name | Bit | Type | Description Reset
- 31:8 | - Reserved 0x0

SCR | 7:0 | R\W | An one-byte storage register with no UART related | Ox0
function; available to software with no usage
restrictions.

7.3 IREN R BE X
7.3.1 IREIEFREE X

UART 33 s e LNk 7-21 Fis. UART 33 R #0E AT
bsp\driver\ae350\uart_ae350.c. uart_ae350.h #!
bsp\driveniinclude\Driver UART.h,

R 7-21 BRI R HE X
UK bR H i
GetVersion SREL UART BX3) 1 R AAE B
GetCapabilities IREL UART Xz Thae(s S
Initialize WItEtk UART $:11
Uninitialize % UART #:1
PowerControl feE UART 42 01 Dh#ERE
Send RIBEHHEE] UART Ri%kas
Receive M UART £li s Bttt
Transfer I UART £ &5
GetTxCount FREL UART 2 1 RIS 5008 1 40E:
GetRxCount SRELUART $2 D 8 (1 0=
Control B E UART B0, $UTHEE e
GetStatus FRELUART £ O RS
SetModemControl P UART 42 11 0 1 il i 1 242 1) 2 RS
GetModemStatus AR UART 2 1 F 1 ] A 1 25 428 i 2 IR A
7.3.2 BR TN ER ik
PLUR -5 PRA0R UART (330 B E0eE o
GetVersion

GetVersion R EUE XU 7-22 FiR.
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& 7-22 GetVersion EK¥E X
JER AE350_DRIVER_VERSION (*GetVersion)(void)
Eit:pu KA UART BX3) AR AAS 5
24 g
IR [ UART 3Rl S i A= &
GetCapabilities
GetCapabilities % E L& 7-23 Fiir.
& 7-23 GetCapabilities EFREE X
kic] AE350_UART_CAPABILITIES (*GetCapabilities) (void)
it FREL UART BRI D e s &
ZH y
pAEIf ] UART ZR5 I DhRE(E B
Initialize
Initialize pR%E LUK 7-24 s
& 7-24 Initialize R E X
JR A int32_t (*Initialize)(AE350_UART_SignalEvent cb_event)
Ejiipa Witk UART #11
ZH cb_event: f&[7 AE350 UART_SignalEvent [a]if# s #1654t
IR [ {8 A RAEPATER, R [E—AS A
Uninitialize
Uninitialize %€ X U1K 7-25 Fios.
¥ 7-25 Uninitialize B¥E X
JR A int32_t (*Uninitialize)(void)
Eiiipa #1# UART 2 11
ZH P
IR [AE WA RAEPATRR, R E—NE
PowerControl
PowerControl e #5E X W5 7-26 s
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2= 7-26 PowerControl EREIE X

JR A int32_t (*PowerControl)(AE350_POWER_STATE state)

it 7€ UART £ L D#ER

ZH state: UART %O Th#EMit, GF:
AE350 POWER _FULL: Set up peripherals for data transfers,
enable interrupts and DMA
AE350_POWER_LOW: Enable power-saving
AE350_POWER_OFF: Terminate pending data transfers and
disable peripherals, related interrupts and DMA

IR [Al4E WRRAPATEH R, R [l —ANfUE

Send

Send pREE LR 7-27 Fizs .

% 7-27 Send BHEX
JRAY int32_t (*Send)(const void *data, uint32_t num)
it RIEHHE R UART Kikas
ZH data: #5 [ R IEEHEZAT X IHRET
num: RIEEHRE KR
pAEIf ] IR RAEPAT R R, R[N HUE
Receive

Receive %€ L3 7-28 Ain.

& 7-28 Receive ER¥E X
JR A int32_t (*Receive)(void *data, uint32_t num)
Ejiipa M UART dieas oo
24 data: f& AR A7 X A FRE
num: B
IR [l 4E WA RAEPATE R, R B UE
Transfer

Transfer BRE0E LN 7-29 Fis o
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= 7-29 Transfer EREE X
JR A int32_t (*Transfer)(const void *data_out, void * data_in, uint32_t num)
it i UART 5 H AR S Aot
ZH data_out: 18 KIEEIREAF X 4RET
data_in: fig [ ICEE 247 X R
num: ARgEEE B R
BREME | R AEPAT R, R[S A
GetTxCount
GetTxCount B#UE L A15E 7-30 Fis.
= 7-30 GetTxCount EH¥EN
JRAY uint32_t (*GetTxCount)(void)
it FREL UART 2 1R X048 (1 250
ZH .
IR [Al4E UART R Ja — AT RIEAE RN, A HiE 180
GetRxCount
GetRxCount B EUE XU 7-31 P,
% 7-31 GetRxCount EHE X
JR A uint32_t (*GetRxCount)(void)
ity FREL UART 2 H 80 i 80
ZH .
A EIRE) UART $5Ja — AT Bl i, Blbolos i st
Control
Control sHUE XU 7-32 fizn.
2 7-32 Control HHENX
JRA int32_t (*Control)(uint32_t control, uint32_t arg)
it B E UART B E, $ATHRE 3R1E
ZH control: UART 3Xz)4% I ) — M s B B AT 1Y — P
arg: T € BB BERIEM NG B
I [Al4E WA RAEPATRR, R E—NAE
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“control” 1 “arg” WE S5HAFWNFE 7-33 Air.
% 7-33 Control Settings and Operations
Options for control arg Specifies Settings or Operations
Operation modes (Bits: 0~7)
AE350 UART_MODE_ASYNCHR | baudrate Sets to be
ONOUS asynchronous UART
mode
AE350 UART_MODE_SYNCHRO | baudrate Sets to the
NOUS_MASTER synchronous master
mode with clock signal
generation
AE350_UART_MODE_SYNCHRO | - Sets to the
NOUS_SLAVE synchronous slave
mode with external
clock signal
AE350 UART _MODE_SINGLE W | baudrate Sets to the single-wire
IRE (half-duplex) mode
AE350_UART_MODE_IRDA baudrate Sets to the infra-red
data mode
AE350 UART_MODE_SMART_CA | baudrate Sets to the Smart Card
RD mode
Data bit (Bits: 8~11)
AE350_UART_DATA BITS 5 - Sets to 5 data bits
AE350_UART_DATA_BITS 6 - Sets to 6 data bits
AE350_UART_DATA_BITS 7 - Sets to 7 data bits
AE350_UART_DATA BITS 8 - Sets to 8 data bits
AE350_UART_DATA BITS 9 - Sets to 9 data bits
Parity bit (Bits: 12~13)
AE350_UART_PARITY_NONE - Sets to no parity
(default)
AE350 UART_PARITY_EVEN - Sets to even parity
AE350 UART_PARITY_ODD - Sets to odd parity
Stop bit (Bits: 14~15)
AE350_UART_STOP_BITS 1 - Sets to 1 stop bit
(default)
AE350 UART _STOP_BITS 2 - Sets to 2 stop bits
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Options for control arg Specifies Settings or Operations
AE350_UART_STOP_BITS _1_5 - Sets to 1.5 stop bits
AE350_UART_STOP_BITS 0_5 - Sets to 0.5 stop bits
Flow control (Bits: 16~17)

AE350_UART_FLOW_CONTROL_ | - Sets to have no flow

NONE control signal (default)

AE350_UART_FLOW_CONTROL_ | - Sets to use the RTS

RTS flow control signal

AE350_UART_FLOW_CONTROL_ | - Sets to use the CTS

CTS flow control signal

AE350_UART_FLOW_CONTROL_ | - Sets to use the RTS

RTS CTS and CTS flow control
signal

Clock parity (Bit: 18)

AE350_UART_CPOLO - CPOL=0 (default):
Data are captured on
the rising edge

AE350_UART_CPOL1 - CPOL=1:

Data are captured on
the falling edge

Clock phase (Bit: 19)

AE350_UART_CPHAO - CPHA=0 (default):
Data are sampled on
the first edge

AE350_UART_CPHA1 - CPHA=1:

Data are sampled on
the second edge

Other operations (Bits: 0~19)

AE350 UART_SET DEFAULT_TX | transmit value Sets the default

_VALUE transmit value

AE350 UART_SET_IRDA PULSE | 0=3/16 of bit Sets the IrDA pulse

period value in ns

AE350 UART _SET _SMART_CAR | number of bit Sets the Smart Card

D_GUARD_TIME periods guard time

AE350 UART_SET _SMART_CAR | 0=Clock not set Sets the Smart Card

D _CLOCK clock in Hz

AE350 UART_CONTROL_SMART | O=disable; Enables or disables
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Options for control arg Specifies Settings or Operations
_CARD_NACK 1=enable the Smart Card NACK

generation
AE350_UART_CONTROL_TX O=disable; Enables or disables
1=enable the transmitter
AE350_UART_CONTROL_RX O=disable; Enables or disables
1=enable the receiver
AE350 UART_CONTROL_BREAK | O=disable; Enables or disables
1=enable continuous break
transmission
AE350_UART_ABORT_SEND - Aborts the send
operations
AE350_UART_ABORT_RECEIVE - Aborts the receive
operation
AE350_UART_ABORT_TRANSFE | - Aborts the transfer
R operation
GetStatus
GetStatus e #UE L UNEE 7-34 P
£z 7-34 GetStatus BHEE X
JR 2 AE350_UART_STATUS (*GetStatus)(void)
ity RELUART 2 MR ES
ZH .
A EIRE) UART #2 4 RIRAS
SetModemControl
SetModemControl e %E X a1k 7-35 Ao
= 7-35 SetModemControl B E N
JR A int32_t (*SetModemControl)(AE350_UART_MODEM_CONTROL
control)
it P UART $2 110 1 ] gt 1 4542 11 2 A RS
ZH control: & BB B il i A S i i 2k, T IR IUE A
AE350_UART_RTS_CLEAR: Deactivate RTS
AE350_UART_RTS_SET: Activate RTS
AE350_UART_DTR_CLEAR: Deactivate DTR
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AE350_UART_DTR_SET: Activate DTR
IR [BME W RAEPITHEIR, REl— MY

GetModemStatus

GetModemStatus 8 %E X ik 7-36 .
& 7-36 GetModemStatus BH¥E X

J AE350_UART_MODEM_STATUS (*GetModemStatus)(void)
A R UART H2 1) il i 2845 1 R IR S

S T

IR [FHE UART 422 [ U il i 2 42 1 2R 1 4 RS
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8 GPIO

Gowin RiscV_AE350_SOC {5 —4> GPIO #5418, #£ik 32 4]
PHST J B2 1 4 N i H A i d T

8.1 EjfT

8.1.1 $¥4iE

Y H AMBA 2.0 APB 4 2k St

%15 32 MPhAr /O JEIE

RN ETE PG AE B AT hr

RN N IEE P AR DT £ B Dh e

B N T8 T I AR D v e A\ U

- BT AT B N F ik R B Y ik

8.1.2 LEHHEE

GPIO Z5HJHE UK 8-1 Fizmo
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8-1 GPIO &HIiEME

(]

(]

(]

:

I gpio_pulldown
i Channel gpio_polup
:

:

(]

[}

(]

(]

Control | ¥ gpio_oe

Logic chio_out >>_
i

® APB Control De- pio_in Qe
V| Interface Register bounce PAD
i Logic JK—+— exck
Interrupt
: Detection [ gpio_intr
: Logic ;

8.1.3 ThgefmId
GPIO P 284t 2 i 32 AL /O i, AN Al LU AR B g
NI SR o IS 1, e T LU S AT TR
IR R, S B N O, AT DL R ROk 5

2.

GPIO =il &8 LB sh Thge, mT LU iE i N B B R, %6
n] ARG B O RRNIETE AR Y, BBl S ) th R v EC L .

8.2 FEFRREN
8.2.1 HHEH/EN

GPIO #F A7 & L%k 8-1 flisn. GPIO Zif7asiE XA T
bsp\ae350\ae350.h.

MUG1029-1.3

*®8-1 FHER/EX
skt W AF AR Eitipa
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 CFG Configuration Register
0x14~0x1C - Reserved
0x20 DATAIN Channel Data-In Register
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HuikfhiF2 A7 A SR EiEipa
0x24 DATAOUT Channel Data-Out Register
0x28 CHANNELDIR Channel Direction Register
0x2C DOUTCLEAR Channel Data-Out Clear Register
0x30 DOUTSET Channel Data-Out Set Register
0x34~0x3C - Reserved
0x40 PULLEN Pull Enable Register
0x44 PULLTYPE Pull Type Register
0x48~0x4C - Reserved
0x50 INTREN Interrupt Enable Register
0x54 INTRMODEO Interrupt Mode Register (0~7)
0x58 INTRMODEA1 Interrupt Mode Register (8~15)
0x5C INTRMODE2 Interrupt Mode Register (16~23)
0x60 INTRMODE3 Interrupt Mode Register (24~31)
0x64 INTRSTATUS Interrupt Status Register
0x68~0x6C - Reserved
0x70 DEBOUNCEEN De-bounce Enable Register
0x74 DEBOUNCECTRL De-bounce Control Register
0x78~0x7C - Reserved

8.2.2 FFantmik

PR &5 HE4EHIA GPIO F 748 iE Mo
FAT G RS TR MR A0 T
RO: Read-only
WO: Write-only (read as zero)
R/W: Readable and writable
W1C: Write 1 to clear
ID #A Revision &F#F&% (0x00)

ID 11 Revision %178 FH T-{#1% ID A Revision 4w 5, WIIGEMHT Fr
HIRA . 1D il Revision #7725 & X U 8-2 ATz«
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% 8-2 ID and Revision Register
Name Bit Type | Description Reset
ID 31:8 | RO ID number for GPIO 0x020310
RevMajor 74 RO Major revision number Revision dependent
RevMinor 3.0 RO Minor revision number Revision dependent
Configuration & 78§ (0x10)
Configuration 7 /7 #% i€ X W15& 8-3 Fin.
% 8-3 Configuration Register
Name Bit | Type | Description Reset
Pull 31 RO | Pull option Configuration
0: Pull option is not dependent
configured
1: Pull option is configured
Intr 30 RO | Interrupt option Configuration
0: interrupt option is not dependent
configured
1: interrupt option is
configured
Debounce 29 RO | De-bounce option Configuration
0: de-bounce option is not dependent
configured
1: de-bounce option is
configured
- 286 | - Reserved -
ChannelNum | 5:0 | RO | Number of channels Configuration
dependent
Channel Data-In 778§ (0x20)
Channel Data-In %5 745 & X 1% 8-4 iR
%2 8-4 Channel Data-In Register
Name Bit Type Description Reset
Dataln N:0 RO Channel data input register 0x0
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MUG1029-1.3

Channel Data-Out F#F8% (0x24)
Channel Data-Out 17 #% & X W% 8-5 i
% 8-5 Channel Data-Out Register

Name

Bit

Type Description

Reset

DataOut

N:O

RO GPIO data output

0x0

Channel Direction F7F8% (0x28)
Channel Direction 2 f7#8 7€ X W% 8-6 fi7~.
%< 8-6 Channel Direction Register

Name

Bit

Type Description

Reset

ChannelDir

N:O

R/W GPIO channel direction
0: input
1: output

0x0

Channel Data-Out Clear F7F5% (0x2C)
Channel Data-Out Clear % f7-#% & X W15E 8-7 Ain.
%< 8-7 Channel Data-Out Clear Register

Name

Bit

Type

Description

Reset

DoutClear

N:0

WO

GPIO data-out clear; write 1 to clear the
corresponding output channels.

0x0

Channel Data-Out Set F#FE2% (0x30)
Channel Data-Out Set & 17 2% € X 113 8-8 .
% 8-8 Channel Data-Out Set Register

Name

Bit

Type

Description

Reset

DoutSet

N:0

WO

GPIO data-out set; write 1 to set the
corresponding output channels.

0x0

Pull Enable 788 (0x40)
Pull Enable %1723 € X N5 8-9 fis.
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%= 8-9 Pull Enable Register
Name | Bit | Type | Description Reset
PullEn | N:0 | R'W | GPIO pull enable; write 1 to enable pull-up/pull- 0x0
down of the corresponding channels.
Pull Type 8% (0x44)
Pull Type & {745 5€ X 4N 8-10 s
% 8-10 Pull Type Register
Name Bit Type Description Reset
PullType N:0 R/W GPIO pull control 0x0
0: pull-up
1: pull-down
Interrupt Enable F#28§ (0x50)
Interrupt Enable 27 /745 & LNk 8-11 Fizx.
%< 8-11 Interrupt Enable Register
Name | Bit | Type | Description Reset
IntEn | N:0 | R'W | GPIO interrupt enable; write 1 to enable interrupts of | 0x0
the corresponding channels.
Interrupt Mode & 728 (0x54, 0x58, 0x5C, 0x60)

* 8-12. % 8-13. # 8-14. & 8-15 #fiik /Xt GPIO @& 1) H ik
KT AREEEME XD, HZS% “ChOIntrM” “FB ik, ik
I ANAFAE IR B 27 B
%% 8-12 Channel (0~7) Interrupt Mode Register

Name Bit Type Description Reset

- 31 - Reserved -
Ch7IntrM 30:28 R/W Channel 7 interrupt mode 0x0

- 27 - Reserved -
Ch6lIntrM 26:24 R/W Channel 6 interrupt mode 0x0

- 23 - Reserved -
ChSIntrM 22:20 R/W Channel 5 interrupt mode 0x0

- 19 - Reserved -
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Name Bit Type Description Reset
Ch4lintrM 18:16 R/W Channel 4 interrupt mode 0x0
- 15 - Reserved -
Ch3IntrM 14:12 R/W Channel 3 interrupt mode 0x0
- 11 - Reserved -
Ch2IntrM 10:8 R/W Channel 2 interrupt mode 0x0
- 7 - Reserved -
Ch1intrM 6:4 R/W Channel 1 interrupt mode 0x0
- 3 - Reserved -
ChOIntrM 2:0 R/W Channel 0 interrupt mode 0x0

0: No operation

2: High-level

3: Low-level

5: Negative-edge

6: Positive-edge

7: Dual-edge

1, 4: Reserved

%% 8-13 Channel (8~15) Interrupt Mode Register
Name Bit Type Description Reset
- 31 - Reserved -
Ch15IntrM 30:28 R/W Channel 15 interrupt mode 0x0
- 27 - Reserved -
Ch14IntrM 26:24 R/W Channel 14 interrupt mode 0x0
- 23 - Reserved -
Ch13IntrM 22:20 R/W Channel 13 interrupt mode 0x0
- 19 - Reserved -
Ch12IntrM 18:16 R/W Channel 12 interrupt mode 0x0
- 15 - Reserved -
Ch11IntrM 14:12 R/W Channel 11 interrupt mode 0x0
- 11 - Reserved -
Ch10IntrM 10:8 R/W Channel 10 interrupt mode 0x0
- 7 - Reserved -
Ch9intrM 6:4 R/W Channel 9 interrupt mode 0x0
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Name Bit Type Description Reset
- 3 - Reserved -
Ch8IntrM 2:0 R/W Channel 8 interrupt mode 0x0
%% 8-14 Channel (16~23) Interrupt Mode Register

Name Bit Type Description Reset
- 31 - Reserved -
Ch23IntrM 30:28 R/W Channel 23 interrupt mode 0x0

- 27 - Reserved -
Ch22IntrM 26:24 R/W Channel 22 interrupt mode 0x0

- 23 - Reserved -
Ch21IntrM 22:20 R/W Channel 21 interrupt mode 0x0

- 19 - Reserved -
Ch20IntrM 18:16 R/W Channel 20 interrupt mode 0x0

- 15 - Reserved -
Ch19IntrM 14:12 R/W Channel 19 interrupt mode 0x0

- 11 - Reserved -
Ch18IntrM 10:8 R/W Channel 18 interrupt mode 0x0

- 7 - Reserved -
Ch17IntrM 6:4 R/W Channel 17 interrupt mode 0x0

- 3 - Reserved -
Ch16IntrM 2:0 R/W Channel 16 interrupt mode 0x0

%% 8-15 Channel (24~31) Interrupt Mode Register

Name Bit Type Description Reset
- 31 - Reserved -
Ch31IntrM 30:28 R/W Channel 31 interrupt mode 0x0

- 27 - Reserved -
Ch30IntrM 26:24 R/W Channel 30 interrupt mode 0x0

- 23 - Reserved -
Ch29IntrM 22:20 R/W Channel 29 interrupt mode 0x0

- 19 - Reserved -
Ch28IntrM 18:16 R/W Channel 28 interrupt mode 0x0
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Name Bit Type Description Reset
- 15 - Reserved -
Ch27IntrM 14:12 R/W Channel 27 interrupt mode 0x0
- 11 - Reserved -
Ch26IntrM 10:8 R/W Channel 26 interrupt mode 0x0
- 7 - Reserved -
Ch25IntrM 6:4 R/W Channel 25 interrupt mode 0x0
- 3 - Reserved -
Ch24IntrM 2:0 R/W Channel 24 interrupt mode 0x0
Channel Interrupt Status 7785 (0x64)
Channel Interrupt Status 251728 & X W 8-16 Fix.
%< 8-16 Channel Interrupt Status Register
Name Bit | Type Description Reset
IntrStatus | N:0 | R'W1C | The interrupt status of the corresponding 0x0
channel; write 1 to clear.
0: No interrupt
1: Interrupt
De-bounce Enable F7F8% (0x70)
De-bounce Enable 7 f7#% & L W% 8-17 Fizs.
% 8-17 De-bounce Enable Register
Name Bit | Type | Description Reset
DeBounceEn | N:0 | R/W | Data-in de-bounce enable; write 1 to enable | 0x0
de-bouncing of the corresponding channels.
De-bounce Control F#Fss (0x74)
De-bounce Control 77 f7#% € X 1% 8-18 Az .
%% 8-18 De-bounce Control Register
Name Bit | Type | Description Reset
DBClkSel 31 R/W | GPIO de-bounce clock source selection. 0x0
Select pclk (the faster clock) as the de-
bounce clock source would shorten the de-
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clock source before it is used as the actual
de-bounce clock. The de-bounce period
would be multiplied by (DBPreScale+1); e.g.,
setting DBPreScale to 3 would filter out
pulses which are less than 4 de-bounce clock
period.

Name Bit | Type | Description Reset
bounce latency.
0: extclk
1: pclk
- 30:8 | - Reserved -
DBPreScale | 7.0 | RW | GPIO pre-scale base, to scale the de-bounce | 0x0

8.3 IREhER ¥ E X
8.3.1 BRI E X

GPIO Rz sk e L sk 8-19 fivn. GPIO UKzl ik £ e AT
bsp\driver\ae350\gpio_ae350.c. gpio_ae350.h
bsp\driveninclude\Driver_GPIO.h.

= 8-19 IREeRHE X

Xzhe s | iR

GetVersion | 301 GPIO IR IR AAE B

Initialize WItk4k GPIO #:1

Uninitialize | ##% GPIO #:10

PinWrite GPIO % H B| e s — AN EE

PinRead GPIO # N\ 5| Jda N — s

Write GPIO %y H uify 1 5y H 2 g
Read GPIO % A3 4 N E
SetDir ¥ E GPIO i % N 7 7]

Control P& GPIO MM E, AT HIIRATE

TiANEIE S

GetStatus | FKHX GPIO 42 MIHPIRAS, B4 ERiel MRkt dhilrikTil. Brflzhit
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8.3.2 IRz oA FHEik
PLR &1 ik GPIO 1IR3 R £ E o
GetVersion
GetVersion eR#UE X WiEk 8-20 For.
% 8-20 GetVersion E¥E X
JR A AE350_DRIVER_VERSION (*GetVersion)(void)
Eiiip FKEL GPIO BXZ (¥R A
ZH I
pAEIf ] GPIO 3K 5l SEIL I A S
Initialize
Initialize P& AE LUK 8-21 Fivn.
% 8-21 Initialize EHE N
JR A int32_t (*Initialize)(AE350_GPIO_SignalEvent cb_event)
Eitipa ¥kt GPIO #:11
ZH cb_event: 5[ AE350_GPIO_SignalEvent [a]if i % 115 41
IR [ {8 WRRAPATERR, IR [E A UE
Uninitialize
Uninitialize p&%0E X N5% 8-22 P .
% 8-22 Uninitialize B¥E X
JR A int32_t (*Uninitialize)(void)
fihid H# GPIO #2111
ZH p
IR A IR RAEPAT R R, R [B—NUE
PinWrite
PinWrite #4052 X 15k 8-23 fT7R.
% 8-23 PinWrite iR 3E X
JR A void (*PinWrite)(uint32_t pin_num, int32_t val)
Eitipa GPIO fi i 51 Byt — > Hcdfa
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S8 pin_num: {1 GPIO 51
val: %51 A A v F P B R
A EIRE) y
PinRead
PinRead p&#(E X415k 8-24 Fos.
% 8-24 PinRead BHENX
JR A uint8_t (*PinRead)(uint32_t pin_num)
it GPIO % A\ 5 it N — s
ZH pin_num: #fd A GPIO 5| 4
I [Al4E GPIO % N\ 5 B A\ ) ey e P B L
Write
Write bR £E 4 8-25 Fror o
% 8-25 Write REENX
JRAY void (*Write)(uint32_t mask, uint32_t val)
EiHBEN GPIO it 3 -1 it £ Hfs
ZH mask: #fE ) GPIO i
val: %3 i H PR v P A F P ks
IR [l 4E .
Read
Read B#UE X3k 8-26 i
% 8-26 Read RHENX
JR A uint32_t (*Read)(void)
1P GPIO i X\ i I %y N Hd
ZH /"
2 [Al4E GPIO fi A\ i I i A\ e B~ B FE~P s
SetDir
SetDir b€ WK 8-27 P
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7 8-27 SetDir &FHHE X
JR A void (*SetDir)(uint32_t mask, int32_t dir)
it wHE GPIO ¥ 1 A4 Hi 77 1)
4 mask: #f# ) GPIO i 1
dir: & & 1% GPIO it 77 1A, i A\ sk
R [AE y/
Control
Control FR#UE X Wk 8-28 fir.
% 8-28 Control HHENX
JR A int32_t (*Control)(uint32_t mode,

uint32_t mask,
uint32_t clksel,
uint32_t scale)

it B #E GPIO #: I BE, AT Ha € R fE

¥ mode: GPIO BRzf42% [ 1) — P i B B AT I — Fh A
mask: # 1) GPIO i
clksel: EFEFTEIN R, SHEBEEhEL PCLK
scale: ka1 B 7345 R 5L

12 [El4E MPERAEPITHAR, R E—NE

% 8-29 #iiR T “mode” iEIH, “mask” VEAHEE, DL JLIX L%k I 1
B 5EAE.

= 8-29 Mode Settings or Operations

Options for Mode Mask Specifies Settings or
Operations

AE350_GPIO_INTR_ENABLE GPIO ports Enables the
interrupt of
GPIO ports

AE350_GPIO_INTR_DISABLE Disables the
interrupt of
GPIO ports

AE350 _GPIO_SET INTR _LOW_LEVEL Sets the
interrupt type
of GPIO ports
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Options for Mode

Mask Specifies

Settings or
Operations

AE350 GPIO_SET_INTR_HIGH_LEVEL

AE350_GPIO_SET_INTR_NEGATIVE_EDGE

AE350_GPIO_SET_INTR_POSITIVE_EDGE

AE350_GPIO_SET_INTR_DUAL_EDGE

AE350 GPIO_INTR_CLEAR

AE350 GPIO_PULL_ENABLE

AE350_GPIO_PULL_DISABLE

AE350_GPIO_SET_PULL_UP

AE350_GPIO_SET_PULL_DOWN

as low level
trigger

Sets the
interrupt type
of GPIO ports
as high level
trigger

Sets the
interrupt type
of GPIO ports
as negative
edge trigger

Sets the
interrupt type
of GPIO ports
as positive
edge trigger

Sets the
interrupt type
of GPIO ports
as dual edge
trigger

Clears the
interrupt of
GPIO ports

Enables the
pull mode of
GPIO ports

Disables the
pull mode of
GPIO ports

Sets the pull
mode of
GPIO ports
as up

Sets the pull
mode of
GPIO ports
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Options for Mode Mask Specifies Settings or
Operations
as down
AE350 GPIO DB ENABLE Enables the
de-bounce of
GPIO ports
AE350 GPIO DB DISABLE Disables the
de-bounce of
GPIO ports
AE350_GPIO_SET DB_CLKSRC Sets the de-
bounce clock
source of
GPIO ports
AE350 GPIO_SET DB _PRESCALE Sets the de-
bounce pre-
scale of GPIO
ports
GetStatus
GetStatus PR EE L n# 8-30 Fir.
< 8-30 GetStatus BHEEN
J 7Y int32_t (*GetStatus)(AE350_CFG_STATUS* cfg_info)
Py IREL GPIO £ L PRAS, AFG BHiel FHLEI. hIrkmi. Bhflahik
T AEIE =
¥ cfg_info: GPIO £ O FPRE(E S
R [FME R RAEPATHSR, R B—AN
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912C 9.1 f&ifr

9 I12C

Gowin RiscV_AE350_SOC & —> 12C #thil #, S F FHUBE A
PR

9.1 & 4r

9.1.1 4

% HE AMBA 2.0 APB £ B s Bt

YRR R (100 Kb/s). fRIEFEL (400 Kb/s) AP, (1
Mb/s)

EE TEOER IR S wIIR: E
SCEE 7 AT 10 fir SRk
SCREIE T
ERlEENAL

A G e I RO SR )

2 FF DMA 146

9.1.2 HIHEE

12C ZEHEE an i 9-1 Frw o
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9-1 12C L5HHEE

i Glitch K—— SDA input
APB él% Suppression :

: i Fil i i
1 Register File Com;i)]lalgggé&ate er e:_ SCL input
i +—> SDA autput

Interrupt e-—: ; > SCL ouput

DMA acknowledge DMA request
ok A
9.1.3 ThRefmik

12C =] ds il B B I H w45, AT A E Y 12C UL 12C ML
fize WERAEDN 12C NS, PSR IR At — MmO 12C 55 487
X WHAER 12C AN, 24 12C 555 1tk 775 5 ik 37 A7 28 DL T
I il FErt & S

12C $#4E—/NE FSHIRIER FF AR (TPMD, 4 12C i 477EA R R
[t) APB I BRI, 4 12C AEWBili L 12C MR PR, Setup 5774
T I PSR SE e, WL (TPM+1).

9.2 FESFENX
9.2.1 FEFERENX

12C 2 17 8 15 W1 9-1 iR . 12C #1747 UL T
bsp\ae350\ae350.h.

RI1FEREX
Huhk i #% FAT-ths 44 PR it
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 CFG Configuration Register
0x14 INTEN Interrupt Enable Register
0x18 STATUS Status Register
0x1C ADDR Address Register
0x20 DATA Data Register
0x24 CTRL Control Register
0x28 CMD Command Register
0x2C SETUP Setup Register
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HuikfhiF2 WA SAR | IR
0x30 TPM I12C Timing Parameter Multiplier Register
9.2.2 FiFaik
PAN &5 HEGHIR 12C A 748 5E Lo 25 12C 21 8 1Ey FAUE UE A
PBUBR U, A8 2 SCA AN, T R 20 ik
WA RGNS TE MR AR
® RO: Read-only
® \WO: Write-only (read as zero)
® R/W: Readable and writable
® R/W1C: Readable and Write 1 to clear
ID #1 Revision F#a% (0x00)
ID Fil Revision %317 #s H T~/ 47 ID #1 Revision %5, #HIAGME MK T
FIlA . ID F Revision & A7 #% 2 WK 9-2 FiR.
%< 9-2 ID and Revision Register
Name Bit Type | Description Reset
ID 31:8 | RO ID number for 12C 0x020210
RevMajor | 7:4 RO Maijor revision number Revision Dependent
RevMinor 3:0 RO Minor revision number Revision Dependent
Configuration &FF&% (0x10)
Configuration &7 1725 H T PRA75d& FIFO ) K/, Configuration %717
€ XNk 9-3 P
%z 9-3 Configuration Register
Name Bit Type Description Reset
- 31:2 - Reserved -
FIFOSize 1:0 RO FIFO size: Configuration Dependent
0: 2 bytes
1: 4 bytes
2: 8 bytes
3: 16 bytes
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Interrupt Enable FF8% (0x14)

Interrupt Enable &7 /745 FH 171 8 8¢ Hh . Interrupt Enable &7 /7 4%
E MR 9-4 oK.

%z 9-4 Interrupt Enable Register

Name Bit Type | Description Reset
- 31:10 | - Reserved -
Cmpl 9 R/W | Set to enable the Completion Interrupt. 0x0

Master: interrupts when a transaction is
issued from this master and completed
without losing the bus arbitration.

Slave: interrupts when a transaction
addressing the controller is completed.

ByteRecv 8 R/W | Set to enable the Byte Receive Interrupt. 0x0
Interrupts when a byte of data is received.
Auto-ACK will be disabled if this interrupt is
enabled, that is, the software needs to
ACK/NACK the received byte manually.

ByteTrans | 7 R/W | Set to enable the Byte Transmit Interrupt. 0x0
Interrupts when a byte of data is transmitted.

Start 6 R/W | Set to enable the START Condition Interrupt. | 0x0

Interrupts when a START condition/repeated
START condition is detected.

Stop 5 R/W | Set to enable the STOP Condition Interrupt. 0x0
Interrupts when a STOP condition is
detected.

ArbLose 4 R/W | Set to enable the Arbitration Lose Interrupt. 0x0

Master: interrupts when the controller loses
the bus arbitration.

Slave: not available in this mode.

AddrHit 3 R/W | Set to enable the Address Hit Interrupt. 0x0
Master: interrupts when the addressed slave
returned an ACK.

Slave: interrupts when the controller is
addressed.

FIFOHalf 2 R/W | Set to enable the FIFO Half Interrupt. 0x0

Receiver: Interrupts when the FIFO is half-
full, i.e. there is 2 1/2 entries in the FIFO.
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Name Bit Type | Description Reset
Transmitter: Interrupts when the FIFO is half-
empty, i.e. there is < 1/2 entries in the FIFO.
This interrupt depends on the transaction
direction; don’t enable this interrupt unless
the transfer direction is determined,
otherwise unintended interrupts may be
triggered.
FIFOFull 1 R/W | Set to enable the FIFO Full Interrupt. 0x0
Interrupts when the FIFO is full.
FIFOEmpty | O R/W | Set to enable the FIFO Empty Interrupt. 0x0
Interrupts when FIFO is empty.
Status FFas (0x18)
Status 77 /7 4% TR AZHBOIRS A 12C B 28IR%S . Status 2717 88 & X
ﬁn%% 9'5 Fﬁ}j_‘—\‘o
= 9-5 Status Register
Name Bit Type Description Reset
- 31:15 | - Reserved -
LineSDA 14 RO Indicates the current status of the SDA SDA
line on the bus. line
1: High status
0: Low
LineSCL 13 RO Indicates the current status of the SCL SCL
line on the bus. line
1: High status
0: Low
GencCall 12 RO Indicates that the address of the current | 0x0
transaction is a general call address.
This status is only valid in slave mode.
1: General call
0: Not general call
BusBusy 11 RO Indicates that the bus is busy. 0x0
The bus is busy when a START condition
is on bus and it ends when a STOP
condition is seen on bus.
1: Busy
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Name

Bit

Type

Description

Reset

0: Not busy

ACK

10

RO

Indicates the type of the last
received/transmitted acknowledgement
bit.

1: ACK

0: NACK

0x0

Cmpl

R/W1C

Transaction Completion

Master: Indicates that a transaction has
been issued from this master and
completed without losing the bus
arbitration.

Slave: Indicates that a transaction
addressing the controller has been
completed. This status bit must be
cleared to receive the next transaction;
otherwise, the next incoming transaction
will be locked.

0x0

ByteRecv

R/W1C

Indicates that a byte of data has been
received.

0x0

ByteTrans

R/wW1C

Indicates that a byte of data has been
transmitted.

0x0

Start

R/WwW1C

Indicates that a START Condition or a
repeated START condition has been
transmitted/received.

0x0

Stop

R/W1C

Indicates that a STOP Condition has
been transmitted/received.

0x0

ArbLose

R/W1C

Indicates that the controller has lost the
bus arbitration (master mode only).

0x0

AddrHit

R/WwW1C

Master: indicates that a slave has
responded to the transaction.

Slave: indicates that a transaction is
targeting the controller (including the
General Call).

0x0

FIFOHalf

RO

Transmitter: Indicates that the FIFO is
half-empty.

Receiver: Indicates that the FIFO is half-
full.

0x0

FIFOFull

RO

Indicates that the FIFO is full.

0x0

61(329)




912C 9.2 A X

Name Bit Type Description Reset

FIFOEmpty | O RO Indicates that the FIFO is empty. 0x1

Address F7Fs% (0x1C)

Address 2788l TARAZMHLHBIE . 24 12C B B AE N EAUE R, X2
T—ANHEHHFRMHHbE; 2 12C Bt B /E MNP RR, X 22k E )
e HihE

Address {74t & X W1#K 9-6 fIr7s.
%k 9-6 Address Register

Name | Bit Type | Description Reset
- 31:10 | - Reserved -
Addr | 9:0 R/W | The slave address. 0x0

For 7-bit addressing mode, the most
significant 3 bits are ignored and
only the least-significant 7 bits of
Addr are valid.

Data F7F8% (0x20)
Data 78T FIFO HEdE Vi M35 1 . Data 24728 € X W% 9-7 ff

7N o
% 9-7 Data Register

Name | Bit | Type | Description Reset
- 318 | - Reserved -
Data | 7:0 | R/W | Write this register to put one byte of data to the 0x0

FIFO.

Read this register to get one byte of data from the

FIFO.

Control 77y (0x24)

Control Z 77 a3 H T H H S B Bk £, PAIIC SR EHE B B R
Control Z717-#% & X WZE 9-8 Fin.

% 9-8 Control Register

Name Bit Type | Description Reset
- 31:13 | - Reserved -
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Name

Bit

Type

Description

Reset

Phase_start

12

R/W

Enable this bit to send a START condition at
the beginning of transaction.

Master mode only.

0x1

Phase_addr

11

R/W

Enable this bit to send the address after
START condition.

Master mode only.

0x1

Phase_data

10

R/W

Enable this bit to send the data after
Address phase.

Master mode only.

0x1

Phase_stop

R/W

Enable this bit to send a STOP condition at
the end of a transaction.

Master mode only.

Ox1

Dir

R/W

Transaction direction

Master: Set this bit to determine the
direction for the next transaction.

0: Transmitter
1: Receiver

Slave: The direction of the last received
transaction.

0: Receiver
1: Transmitter

0x0

DataCnt

7:0

R/W

Data counts in bytes.

Master: The number of bytes to
transmit/receive. 0 means 256 bytes.
DataCnt will be decreased by one for each
byte transmitted/received.

Slave: the meaning of DataCnt depends on
the DMA mode:

If DMA is not enabled, DataCnt is the
number of bytes transmitted/received from
the bus master. It is reset to 0 when the
controller is addressed and then increased
by one for each byte of data
transmitted/received.

If DMA is enabled, DataCnt is the number of
bytes to transmit/receive. It will not be reset
to 0 when the slave is addressed and it will
be decreased by one for each byte of data

0x0
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Name Bit Type | Description Reset

transmitted/received.

Command FF#F (0x28)
Command % {74 & X W% 9-9 fror.
% 9-9 Command Register

Name | Bit | Type | Description Reset
- 31:3 | - Reserved -
CMD | 2.0 | R/W | Write this register with the following values to 0x0

perform the corresponding actions:

: no action

: issue a data transaction (Master only)

: respond with an ACK to the received byte
: respond with a NACK to the received byte
: clear the FIFO

: reset the 12C controller (abort current transaction,
set the SDA and SCL line to the open-drain mode,
reset the Status Register and the Interrupt Enable
Register, and empty the FIFO)

o A WO N =~ O

When issuing a data transaction by writing 0x1 to
this register, the CMD field stays at 0x1 for the
duration of the entire transaction, and it is only
cleared to 0x0 after when the transaction has
completed or when the controller loses the
arbitration.

Note: No transaction will be issued by the controller
when all phases (Start, Address, Data and Stop)
are disabled.

Setup FHfF# (0x20)

Setup 7S H T-IAAE TG B 12C SR MM 25, L7
BANT, 5% 0.3 N RE .

Setup AFf7-4% & X HIER 9-10 .
% 9-10 Setup Register

Name Bit Type | Description Reset
- 31:29 | - Reserved -
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Name

Bit

Type

Description

Reset

T_SUDAT

28:24

R/W

T_SUDAT defines the data setup time
before releasing the SCL.

Setup time = (2 *tpex) + (2 + T_SP +
T_SUDAT) * tpek * (TPM + 1)

tock = PCLK period

TPM = The multiplier value in Timing
Parameter Multiplier Register

0x5

T SP

23:21

R/W

T_SP defines the pulse width of spikes that
must be suppressed by the input filter.

Pulse width = T_SP * tpex * (TPM + 1)

0x1

T_HDDAT

20:16

R/W

T_HDDAT defines the data hold time after
SCL goes LOW

Hold time = (2 * tpex) + (2 + T_SP +
T_HDDAT) * tpcik * (TPM + 1)

0x5

15:14

Reserved

T_SCLRatio

13

R/W

The LOW period of the generated SCL clock
is defined by the combination of
T_SCLRatio and T_SCLHi values.

When T_SCLRatio = 0, the LOW period is
equal to HIGH period. When T_SCLRatio =
1, the LOW period is roughly two times of
HIGH period.

SCL LOW period = (2 * tpak) + (2 + T_SP +
T_SCLHi * ratio) * tpck * (TPM + 1)

1: ratio =2

0: ratio=1

This field is only valid when the controller is
in the master mode.

0x1

T_SCLHi

12:4

R/W

The HIGH period of generated SCL clock is
defined by T_SCLHi.

SCL HIGH period = (2 * tpex) + (2 + T_SP +
T_SCLHi) * tpei * (TPM + 1)

The T_SCLHi value must be greater than
T_SP and T_HDDAT values.

This field is only valid when the controller is
in the master mode.

0x10

DMAEnN

R/W

Enable the direct memory access mode
data transfer.

0x0
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Name Bit Type | Description Reset
1: Enable
0: Disable

Master 2 R/W | Configure this device as a master or a slave | 0x0

1: Master mode
0: Slave mode

Addressing | 1 R/W | 12C addressing mode: 0x0
1: 10-bit addressing mode

0: 7-bit addressing mode

IICEn 0 R/W | Enable the 12C controller 0x0
1: Enable
0: Disable

Timing Parameter Multiplier F7Z8% (0x30)

Timing Parameter Multiplier 27 1748 F T 0/ 17— vk 50l BokE
T Setup ZifE#E Y 12C DR PS4 SHI2HE1T T B 1 APB
BPATZR I, AZTRIEARAUEA B T #6202 12C S 43 DRI P B R . 18
EIHE T, 155% 9.3.5 NF SRR

Timing Parameter Multiplier 27 /7% & % 9-11 FR.

% 9-11 Timing Parameter Multiplier Register

Name | Bit | Type | Description Reset

- 315 - Reserved -

TPM | 4:0 | R'W | Amultiplication value for 12C timing parameters. All | 0x0
the timing parameters in the Setup Register are
multiplied by (TPM + 1).

9.3 R E S

TFIE 12C 2 #s Z A /5 2
® il 4WFE Timing Parameter Multiplier 25 772%, 7N F Sk 8%
® Eit4uiE Setup FAEEE, EOL12C B TS

PUR & 1R 1 i ¥ B Setup w747 s, PAT AL 12C B HIIN P 5
. B APB B4y 40MHz, U APB 44 E 30 25ns, 405 it
APB I Bl AN & 40MHz, 1 # B G 5 28 B A AR
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9.3.1 IE{EHHITEE

R 9-12 i 1 38 I oy N\ I I 4 0 1 e Ak o 9
X FORE R AT RIE R, 2] /N T 50ns [IE(E (3 TPM

T_SP=50ns/(25ns * (TPM + 1)) =2
% 9-12 Timing Parameters for Spike Suppression

Symbol | Parameter Standard- | Fast- Fast-mode | Unit
mode mode Plus

Min | Max | Min | Max | Min | Max

tsp Pulse width of spikes that | - - 0 50 0 50 ns
must be suppressed by
the input filter.

9.3.2 #iiEE 31 i)

et @SN ) € T AE SCL BTS2 AT, SDA RiZ AR A4S E HI 7] o
R 9-13 fhid 1 Bt i S a] B I PS4
* 9-10 Fik 1 B @S A5, R B
Setup time = (2 * tpak) + (2 + T_SP + T_SUDAT) * tpek * (TPM + 1)
flanbrdEAE sl (& TPM == 0),
250ns = 50ns + (2 + 2+ T_SUDAT) * 25ns
TR,
T _SUDAT =4
FAhREA, T _SUDAT #H5 7i%M.
2 9-13 Timing Parameters for the Data Setup Time

Symbol | Parameter Standard-mode | Fast-mode | Fast-mode Plus | Unit

Min Max Min | Max | Min Max

tsupaT Data setup time | 250 - 100 | - 50 - ns
9.3.3 BiERIRIFET[E]
Bl ORI 18], € 7 AE SCL MRFHTZ Jm, SDA NLZRFFAzE B
[ o

R 9-14 ik 1 4 PRI 18] B I P 240
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9.3 IRt ik

R 9-10 Hiid 1 A ORFF I R 222K, W R B
Hold time = (2 * tpck) + (2 + T_SP + T_HDDAT) * tocik * (TPM + 1)
Bk (R TPM == 0),
300ns =50ns + (2 + 2+ T_HDDAT) * 25ns
THEAH,
T_HDDAT =6
HAmhi, T _HDDAT #HH 7ML,
%z 9-14 Timing Parameters for the Data Hold Time

Symbol | Parameter Standard-mode | Fast-mode | Fast-mode Plus | Unit

Min Max Min | Max | Min Max

tHoDAT Data hold time | 300 - 300 | - 0 - ns

9.3.4 12C B kAT ohin=R

MUG1029-1.3

12C SZRR B, I S thien AT tow 8 X, 3K 9-15 ##iiA Setup
AR IR 12C BB BB R T_SCLHI #1 T_SCLRatio.

% 9-15 Timing Parameters for the SCL Clock

Symbol | Parameter Standard- Fast- Fast-mode Unit
mode mode Plus
Min | Max | Min | Max | Min Max
tHiGH HIGH period of the 4.0 - 06 |- 0.26 |- us
SCL clock
tLow LOW period of the 4.7 - 1.3 | - 0.5 us
SCL clock

W RFRERRE K, thion A trow BB AR TR R #23k, BTl T_SCLRatio 1]
PLEE AN 0 kit it5 . & 9-10 AR SCL A%, W FAR:

SCL HIGH period = (2 * tpek) + (2 + T_SP + T_SCLHi) * tpci * (TPM +
1) >=4000ns

SCL LOW period = (2 * tpck) + (2 + T_SP + T_SCLHi * ratio) * tpcik *
(TPM + 1) >= 4700ns

BN 20 T SP, ratio =1, tek = 25ns, MZEA iy (i
TPM ==0):

50ns + (2 + 2 + T_SCLHi) * 25ns * (0 + 1) >= 4000ns
50ns + (2 + 2 + T_SCLHi * 1) * 25ns * (0 + 1) >= 4700ns
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T SCLHi >= 182
R R RHEBA, trow FIEAKTE RN tiien 1 2 £, LA T_SCLRatio
AILLE N 1. SCL AR, Wk R:
SCL HIGH period = (2 * tpak) + (2 + T_SP + T_SCLHi) * tpei * (TPM +
1) >=600ns
SCL LOW period = (2 * toak) + (2 + T_SP + T_SCLHi * ratio) * tpck *
(TPM + 1) >= 1300ns
B 2 1 T _SP, ratio =2, tpok = 25ns, NZE iy (%
TPM ==0):
50ns + (4 + T_SCLHi) * 25ns * (0 + 1) >= 600ns
50ns + (4 + T_SCLHi * 2) * 25ns * (0 + 1) >= 1300ns
T _SCLHi >= 23
R AEPER R, T SCLHI AJ LM I b 2 i 5 73k .
9.3.5 R FS ¥ L=

MUG1029-1.3

NI R 12C BRI R ESR, R TPME, % T _SCLHi A& K{E
(511), T _SP NE/NERE (1),

Wln22 3% 9-15 fi#k 9-10, {1 tse = 50ns, tHicH = 4.0us, tow =
4.7us.

SCL HIGH period = 2 * tpak + (2 + T_SP + T_SCLHi) * tpck * (TPM +
1) >=4.0us

SCL LOW period =2 * tpck + (2 + T_SP + T_SCLHi * ratio) * tpck *
(TPM + 1) >= 4.7us

21T SP=1, T SCLHi =511, ratio =1, tyk = 2ns.
SCLHIGH period=2*2ns +(2+ 1+ 511) * 2ns * (TPM + 1) >= 4. 0us

SCLLOW period=2*2ns+ (2+1+511*1)*2ns * (TPM + 1) >=
4.7us

A,

2*2ns + (2 +1+511)* 2ns * (TPM + 1) >= 4000ns
2*2ns+ (2+1+511*1)*2ns * (TPM + 1) >= 4700ns

Fr A

(TPM + 1) >= 4.57

TPM >= 3.57

THEASH TPM =4, DUkt 8K 9-10 BRI T AT 240
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B, iH5 T_SP:

T_SP >=50ns / ((TPM+1) * tpclk) = 50ns / (4 + 1) * 2ns) = 5

3 T _SCLHi:

SCL HIGH period = 2 * tpek + (2 + T_SP + T_SCLHi) * tpck * (TPM +
1) >= 4000ns

SCL LOW period =2 *tpek + (2 + T_SP + T_SCLHi * ratio) * tpck *
(TPM + 1) >= 4700ns

ESYl:

SCLHIGH period=2*2ns+ (2+5+ T _SCLHi)*2ns * (4 + 1) >=
4000ns

SCLLOW period=2*2ns + (2+ 5+ T_SCLHi)*2ns * (4 + 1) >=
4700ns

HIHMEAR

2*2ns + (2+ 5+ T_SCLHi) * 2ns * (4 + 1) >= 4700ns
7 + T_SCLHi >= (4700 —4) / (2 * 5)

T_SCLHi >= 462.6

[Kltk, T SCLHi=463, T SP=5, TPM=4.

9.4 IRBNERHE X

9.4.1 IRENER BE X

12C 3z e HUE ANk 9-16 Fiar. 12C WXEh R HUE L, AT
bsp\driver\ae350\i2c_ae350.c. i2c_ae350.h 1l
bsp\driven\include\Driver_[2C.h.

& 9-16 IR ERKUE X
UK bR 2 iR
GetVersion FREL12C TN RAAE B
GetCapabilities SREX 12C KB T RE(S B
Initialize VI 12C $5 10
Uninitialize HI# 12C £#11
PowerControl fa5¢ 12C B2 O ThHERIA
MasterTransmit 12C 15y ENUEE AR % Hdls
MasterReceive 12C 1E 2y EUE AR
SlaveTransmit 12C 1E R MBI AR 1% Kt
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UKz R # i3
SlaveReceive 12C 1E MW A E
GetDataCount SRE12C fhmcys 8
Control BCE 12C ORI BE, HATHRERI#HRIE
GetStatus R 12C 2 HHPIRES
9.4.2 DR eR FHEiA
PR &1 IR 12C 19830 bR £ e
GetVersion
GetVersion s#UE L IN5E 9-17 s .
R 9-17 GetVersion BREE N
JR A AE350_DRIVER_VERSION (*GetVersion)(void)
it SR 12C BRI FRASE 2,
ZH y
IR [Al4E 12C BKZ) SEIL I RicAAE B
GetCapabilities
GetCapabilities FIEUE L WFE 9-18 s
3 9-18 GetCapabilities ER¥IE X
kic] AE350_|2C_CAPABILITIES (*GetCapabilities) (void)
i) FREL12C BN D e s 5
ZH /"
I [Al4E 12C 3z H) D RESE B
Initialize
Initialize BR#E X a1 9-19 Fr.
% 9-19 Initialze FHE X
JR A int32_t (*Initialize)(AE350_I12C_SignalEvent cb_event)
it WIAHk 12C B0
S cb_event: 57 AE350 12C_SignalEvent [nl i s 3454
IR [l 4E MR RAPATH R, & E—UE
MUG1029-1.3
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Uninitialize
Uninitialize p& %€ X n3& 9-20 fros.
% 9-20 Uninitialize FAEEN
JR A int32_t (*Uninitialize)(void)
Eitipay #Ek 12C B2
SH 7
R [EE IR R AEPATEE R, AR A A U
PowerControl
PowerControl p&i %€ L 413k 9-21 iR .
& 9-21 PowerControl BR¥IE X
JRAY int32_t (*PowerControl)(AE350_POWER_STATE state)
i HIE 12C 2 M DhFERE X
ZH state: 12C N IFERA, M-
AE350 POWER_FULL: Set up peripherals for data transfers,
enable interrupts and DMA
AE350_POWER_LOW: enable power-saving
AE350_POWER_OFF: Terminate pending data transfers and
disable peripherals, related interrupts and DMA
IR [l 4E MERAPATE R, R E—MUE
MasterTransmit
MasterTransmit EREUE N3k 9-22 iR .
%% 9-22 MasterTransmit EREE X
JR 2 int32_t (*MasterTransmit)(uint32_t addr,
const uint8_t *data,
uint32_t num,
bool xfer_pending)
ik 12C 15y EHUE A I Hs
ZH Addr: M ALHEE
Data: i) & IEEHE 2 A7 X ISR ET
Num: RIEE R R
xfer_pending: &4 b Boid B e 57 A0 IR
R [AlE IR RAEHAT R R, R\ UE
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MasterReceive
MasterReceive i€ L 1% 9-23 iR .
& 9-23 MasterReceive BHEIE X
JR A int32_t (*MasterReceive)(uint32_t addr,
uint8_t *data,
uint32_t num,
bool xfer_pending)
it 12C 15y EHUE s
S8 Addr: AHLiE
Data: 45 [ 8l 2247 X 148 £
Num: B K
xfer_pending: &% 5 B Bk B 15 77 AT IR
IR [Al4E WA RAEPATHR, R B UE
SlaveTransmit
SlaveTransmit K€ L WK 9-24 Fix.
2R 9-24 SlaveTransmit R E N
JRAY int32_t (*SlaveTransmit)(const uint8_t *data, uint32_t num)
EiHBEN 12C 1E 9 WAL A H e
ZH data: 57 A& 1% 2 EHLHIEEE S A7 X B FRE
num: AIREHE
IR [l 4E MERAPATE R, R E—MUE
SlaveReceive
SlaveReceive W EE L 13 9-25 iR .
% 9-25 SlaveReceive ¥ E X
JR A int32_t (*SlaveReceive)(uint8_t *data, uint32_t num)
i) 12C 1E A MBI B
ZH data: 5 S 217 X 1 4R T
num: B KR
IR [l 4E M RAPATE R, & E—UE
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GetDataCount

GetDataCount %€ X I3 9-26 A .

= 9-26 GetDataCount BREIEN

JRAY uint32_t (*GetDataCount)(void)

iR ARIL12C A& 4 i) Hos:

ZH y

IR [HE 12C & DAL B K 2
Control

Control BF#E XUk 9-27 Fius.

% 9-27 Control FHH#E X
gt int32_t (*Control)(uint32_t control, uint32_t arg)
it BCE 12C #L ORI BCE, AT IR ERIHERAE
ZH Control: 12C BXzl$ I 1) —Ff B B s AT (1 — Ffr e
Arg: Fi7 € W E BRAE B IS B
A EIRiE) MR RAEPATE R, & E—MUE

“control” M1 “arg” WE S5H#AFINE 9-28 Ais.
%% 9-28 Control Settings or Operations

Options for Control

arg Specifies

Settings or Operations

AE350 [2C_OWN_ADDRESS

slave address

Sets the slave address

AE350 [2C_BUS_SPEED

bus speed

Sets the bus speed

AE350 [2C_BUS_CLEAR

Clears the bus by sending nine
clock pulses

AE350_12C_ABORT_TRANSF
ER

Aborts the data transfer
between the master and slave

GetStatus

GetStatus R EUE L InFE 9-29 Frx.

2 9-29 GetStatus EHEEN
JE 7 AE350_|2C_STATUS (*GetStatus)(void)

Eitipay

ARIL12C 2 HHPIRES
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S8 p5
iR Bl 12C 3% S APRES
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10 SPI 10.1 fais

10 SPI

10.1 B4

Gowin RiscV_AE350_SOC {7 — 4> SPI %4, 2 H MU AN
MBS, WRAE N SPI MU, 635 m] LLiEEe 2 A SPI ML #%;
RAER SPI PN,  Fasifill % mT Lhma 37 = HLIE SR AT E s =2 ¥

10.1.1 43¥4E

374 AMBA 3.0 APB s 2R H3ETE
S H MSB/LSB 11 St %

37+ DMA £

MR m A SPI SCLK

SCHF SPI AR

7 FF Quad 1/0 SPI %

S HF 128 i TX/IRX FIFO i)

Y FF 32 i TXIRX FIFO 58 %

10.1.2 ZE¥9iEFE

SPI ZE##EE P 10-1 Fios
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10-1 SPI E&tiERE

; Regster File i
; Control Logic i
i I T~ |
SPI Arbiter
z 1 VE
é SPI Interface '
i :

MOSI MISO WP

10.1.3 TheeRaR

SPI ) g B 4E LA MHLELA Quad 1/0 # 3.

SPI il 1] LUEA SPI EHLEE, 7E SPI 2k ke SPI f£4i. SPI
fERRE RATE N 7, 7] LLETT APB Zw s Sk g A2 &

SPI #ziil#s 1] LUE A SPI MM, #allcansk 10-1 Bt a4
e ANz I 28R S 7 P E e U4, Hod ML B0 7 Bt =X b A dn 4 1)
FAFEERE Lo

%% 10-1 Supported Commands under the Slave Mode

Slave Command Name OP Code Slave Data

Read Status Single IO 0x05 32-bit Status

Read Status Dual 10 0x15 32-bit Status

Read Status Quad 10 0x25 32-bit Status

Read Data Single 10 0x0B Replay data from the Data
Register in the FIFO manner

Read Data Dual IO 0x0C Replay data from the Data

MUG1029-1.3 77(329)




10 SPI 10.2 FiiasE X

Slave Command Name OP Code Slave Data
Register in the FIFO manner
Read Data Quad 10 OxO0E Replay data from the Data
Register in the FIFO manner
Write Data Single 10 0x51 Data saved to the Data Register
in the FIFO manner
Write Data Dual 10 0x52 Data saved to the Data Register
in the FIFO manner
Write Data Quad 10 0x54 Data saved to the Data Register
in the FIFO manner
User-defined Any 8-bit numbers | Depending on the Transfer
other than the Controller Register
listed OP Codes

Quad I/0 FEx il H EHL A ML (MISOD . L4 i/ AL A
(MOSD. H{f# (WP) F1 HOLD 5 /E NS 54k, PUfix SPI A5 .

10.2 HFF|/EN
10.2.1 FEF{/ENX

SPI Zif7ds € X3k 10-2 fisn. SPI &7 8% 5€ AL T
bsp\ae350\ae350.h.

#* 102 FERENX
Motk fhiFe WAF AR ipay
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 TRANSFMT SPI Transfer Format Register
0x14 DIRECTIO SPI Direct IO Control Register
0x18~0x1C - Reserved
0x20 TRANSCTRL SPI Transfer Control Register
0x24 CMD SPI Command Register
0x28 ADDR SPI Address Register
0x2C DATA SPI Data Register
0x30 CTRL SPI Control Register
0x34 STATUS SPI Status Register

MUG1029-1.3
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Huik (i #% A7 A AR Eit:pa
0x38 INTREN SPI Interrupt Enable Register
0x3C INTRST SPI Interrupt Status Register
0x40 TIMING SPI Interface Timing Register
0x44~0x4C - Reserved
0x50 MEMCTRL SPI Memory Access Control Register
0x54~0x5C - Reserved
0x60 SLVST SPI Slave Status Register
0x64 SLVDATACNT SPI Slave Data Count Register
0x68~0x78 - Reserved
0x7C CONFIG Configuration Register
10.2.2 HFiFaaHHiR
DU &5 EAHA SPI 748 s
A7 A R g TR NS G T -
® RO: Read-only
® R/W: Readable and writable
® W1C: Write 1 to clear
ID #0 Revision 785 (0x00)
ID Fil Revision & {7 #% H T & £7 ID #1 Revision 4’5, #HIAGE KT
F#RA . 1D F1 Revision 25 {7 8% & L I03& 10-3 FizR .
%% 10-3 ID and Revision Register
Name Bit Type | Description Reset
ID 31:8 | RO ID number for SPI 0x020020
RevMaijor 74 RO Major revision number Revision Dependent
RevMinor 3:0 RO Minor revision number Revision Dependent
SPI Transfer Format 7785 (0x10)
SPI Transfer Format &7 f£#%€ X | SPI f& 4t (. SPI Transfer
Format 25 £ 4% & X 1%k 10-4 fios.
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%% 10-4 SPI Transfer Format Register

Name

Bit

Type

Description

Reset

31:18

Reserved

AddrLen

17:16

R/W

Address length in bytes
0: 1 byte

1: 2 bytes

2: 3 bytes

3: 4 bytes

0x2

15:13

Reserved

Datalen

12:8

R/W

The length of each data unit in bits

The actual bit number of a data unit is
(DataLen + 1)

0x07

DataMerge

R/W

Enable Data Merge mode, which does
automatic data split on write and data
coalescing on read.

This bit only takes effect when DatalLen =
0x7.

Under Data Merge mode, each write to the
Data Register will transmit all four bytes of
the write data; each read from the Data
Register will retrieve four bytes of received
data as a single word data.

When Data Merge mode is disabled, only the
least (DataLen + 1) significant bits of the
Data Register are valid for read/write
operations; no automatic data
split/coalescing will be performed.

0x1

Reserved

MOSIBIDir

R/W

Bi-directional MOSI in regular (single) mode
0: MOSI is uni-directional in regular mode.
1: MOSI is bi-directional signal in regular
mode.

This bi-directional signal replaces the two
uni-directional data signals, MOSI and MISO

0x0

LSB

R/W

Transfer data width the least significant bit
first

0: Most significant bit first
1: Least significant bit first

0x0

80(329)




10 SPI 10.2 w748 E X
Name Bit Type | Description Reset
SlvMode 2 R/W | SPI Master/Slave mode selection -

0: Master mode
1: Slave mode
CPOL 1 R/W | SPI Clock Polarity -
0: SCLK is LOW in the idle states
1: SCLK is HIGH in the idle states
CPHA 0 R/W | SPI Clock Phase -
0: Sampling data at odd SCLK edges
1: Sampling data at even SCLK edges
SPI Direct IO Control HF7F3% (0x14)
SPI Direct 10 Control 74T J& SPI £ 115 5 1 BEH4% . SPI
Direct 10 Control #7745 & X Wi 10-5 s,
%% 10-5 SPI Direct IO Control Register
Name Bit Type | Description Reset
- 31:25 | - Reserved -
DirectlOEn | 24 R/W | Enable Direct IO 0x0
0: Disable
1: Enable
- 23:22 | - Reserved -
HOLD_OE | 21 R/W | Output enable for the SPI Flash hold signal 0x0
WP_OE 20 R/W | Output enable for the SPI Flash write protect | 0x0
signal
MISO_OE | 19 R/W | Output enable for the SPI MISO signal 0x0
MOSI_OE | 18 R/W | Output enable for the SPI MOSI signal 0x0
SCLK _OE | 17 R/W | Output enable for the SPI SCLK signal 0x0
CS_OE 16 R/W | Output enable for the CS (chip select) signal | 0x0
- 15:14 | - Reserved -
HOLD_O 13 - Output value for the SPI Flash hold signal 0x1
WP_O 12 - Output value for the SPI Flash write project 0x1
signal
MISO_O 11 - Output value for the SPI MISO signal 0x0
MOSI_O 10 - Output value for the SPI MOSI signal 0x0
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Name Bit Type | Description Reset
SCLK O 9 - Output value for the SPI SCLK signal 0x0
CS_0O 8 - Output value for the SPI CS (chip select) 0x1

signal
- 7:6 - Reserved -
HOLD_| 5 RO | Status of the SPI Flash hold signal -
WP_| 4 RO | Status of the SPI Flash write protect signal -
MISO_I 3 RO | Status of the SPI MISO signal -
MOSI_I 2 RO | Status of the SPI MOSI signal -
SCLK_| 1 RO | Status of the SPI SCLK signal -
CS_| 0 RO | Status of the SPI CS (chip select) -
SPI Transfer Control F7Fsy (0x20)

SPI Transfer Control a7 {2545l SPI & %iAHfr, HAxZ2% SPI
Command Zifi#% (0x24). SPI Transfer Control %717 2% 5& X % 10-6 ff
No
%< 10-6 SPI Transfer Control Register

Name Bit Type Description Reset
SlvDataO | 31 R/W Data-only mode (slave mode only) 0x0
nly 0: Disable the data-only mode
1: Enable the data-only mode
Note: This mode only works in the uni-
directional regular (single) mode so
MOSIiDir, DualQuad and TransMode should
be setto 0
CmdEn 30 R/W SPI command phase enable (Master mode 0x0
only)
0: Disable the command phase
1: Enable the command phase
AddrEn 29 R/W SPI address phase enable (Master mode 0x0
only)
0: Disable the address phase
1: Enable the address phase
AddrFmt | 28 R/W SPI address phase format (Master mode 0x0
only)
0: Address phase is the regular (single)
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Name Bit Type Description Reset
mode
1: The format of the address phase is the
same as the data phase (DualQuad)
TransMod | 27:2 | RIW Transfer mode 0x0
€ 4 The transfer sequence could be:
0: Write and read at the same time
1: Write only
2: Read only
3: Write, Read
4: Read, Write
5: Write, Dummy, Read
6: Read, Dummy, Write
7: None Data (must enable CmdEn or
AddrEn in master mode)
8: Dummy, Write
9: Dummy, Read
Oxa~0xf: Reserved
DualQuad | 23:2 | RIW SPI data phase format 0x0
2 0: Regular (Single) mode
1: Dual I/0 mode
2: Quad I/0O mode
3: Reserved
TokenEn | 21 R/W Token transfer enable (Master mode only) 0x0
Append a one-byte special token following
the address phase for SPI read transfers.
The value of the special token should be
selected in TokenValue.
0: Disable the one-byte special token
1: Enable the one-byte special token
WrTranCn | 20:1 | R'W Transfer count for write data
t 2 WrTranCnt indicates the number of units of
data to be transmitted to the SPI bus from
the Data Register.
The actual transfer count is (WrTranCnt + 1).
WrTranCnt only takes effect when
TransMode is 0, 1, 3,4, 5, 6 or 8.
The size (bit-width) of a data unit is defined
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Name

Bit

Type

Description

Reset

by the DatalLen field of the Transfer Format
Register.

For TransMode 0, WrTranCnt must be equal
to RdTranCnt.

TokenVal
ue

11

R/W

Token value (Master mode only)

The value of the one-byte special token
following the address phase for SPI read
transfers.

0: token value = 0x00
1: token value = 0x69

0x0

DummyC
nt

10:9

R/W

Dummy data count. The actual dummy count
is (DummyCnt + 1).

The number of dummy cycles on the SPI
interface will be (DummyCnt+1) *
((DataLen+1)/SPI 10 width)

The Data pins are put into the high
impedance during the dummy data phase.
DummyCnt is only used for TransMode 5, 6,
8 and 9, which has dummy data phases.
The =dummy cycle settings under some
common transfer formats is as shown in
Table 10-7.

0x0

RdTranC
nt

8:0

R/W

Transfer count for read data

RdTranCnt indicates the number of units of
data to be received from SPI bus and stored
to the Data Register. The actual received
count is (RdTranCnt+1).

RdTransCnt only takes effect when
TransMode is 0, 2, 3,4, 5,6 or 9.

The size (bit-width) of a data unit is defined
by the DatalLen field of the Transfer Format
Register.

For TransMode 0, WrTranCnt must equal
RdTranCnt.

0x0
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%z 10-7 Dummy Cycle Settings under Some Common Transfer Formats
DummyCnt+1 DataLen+1 | DualQuad #Dummy Cycles on the SPI
Interface
1 8 Regular/Single | 8
1 8 Dual 4
1 8 Quad 2
2 8 Quad 4
3 8 Quad 6
1 32 Quad 8
SPI Command &F#Fsy (0x24)

SPI Command # f7as ) H#AE, filk SPI 4. R ar &5 Bok A
R, SR ELAEN—DEERITE A SPIHLH. = SPI 3% 4%
TE ML, SPI Command 27 77 2% PR A7 B Ji — IR SPI 55 (1)

SPI Command 774745 & L a5 10-8 Fis .

%% 10-8 SPI Command Register
Name Bit Type Description Reset
- 31:8 - Reserved -
CMD 7:0 R/W SPI Command 0x0
SPI Address F#F3% (0x28)
SPI Address 77 {745 i€ 1% 10-9 R
%% 10-9 SPI Address Register
Name Bit Type Description Reset
ADDR 31:0 R/W SPI Address 0x0
(Master mode only)
SPI Data 8% (0x2C)

24 i) % A VA A U SPI Data 2517 88 107 15 474 U3 A7) i 4
. SPI Data ZFf7a% & L W1 10-10 iR .
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%% 10-10 SPI Data Register

Name | Bit

Type

Description

Reset

DATA | 31:0

R/W

Data to transmit or the received data

For writes, data is enqueued to the TX FIFO. The
least significant byte is always transmitted first. If
the TX FIFO is full and the SPIActive bit of the
status register is 1, the ready signal hready/pready
will be deasserted to insert wait states to the
transfer.

For reads, data is read and dequeued from the RX
FIFO. The least significant byte is the first received
byte. If the RX FIFO is empty and the SPIActive bit
of the status register is 1, the ready signal
hready/pready will be deasserted to insert wait
states to the transfer.

The FIFOs decouple the speed of the SPI transfers
and the software’s generation/consumption of data.
When the TX FIFO is empty, SPI transfers will hold
until more data is written to the TX FIFO; when the
RX FIFO is full, SPI transfers will hold until there is
more room in the RX FIFO.

If more data is written to the TX FIFO than the write
transfer count (WrTranCnt), the remaining data will
stay in the TX FIFO for the next transfer or until the
TXFIFO is reset.

0x0

SPI Control 788 (0x30)
SPI Control Z7 {743 & X W13 10-11 Fizs.
%% 10-11 SPI Control Register

Name

Bit

Type | Description

Reset

31:24

- Reserved

TXTHRES

23:16

R/W | Transmit (TX) FIFO Threshold

The TXFIFOInt interrupt or DMA request
would be issued to replenish the TX FIFO
when the TX data count is less than or
equal to the TX FIFO threshold.

0x0

RXTHRES

15:8

R/W | Receive (RX) FIFO Threshold

The RXFIFOInt interrupt or DMA request
would be issued for consuming the RX

0x0
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Name Bit Type | Description Reset
FIFO when the RX data count is more than
or equal to the RX FIFO threshold.
- 7:5 - Reserved -
TXDMAEN | 4 R/W | TX DMA enable 0x0
RXDMAEN |3 R/W | RX DMA enable 0x0
TXFIFORST | 2 R/W | Transmit FIFO reset 0x0
Write 1 to reset. It is automatically cleared
to 0 after the reset operation completes.
RXFIFORST | 1 R/W | Receive FIFO reset 0x0
Write 1 to reset. It is automatically cleared
to O after the reset operation completes.
SPIRST 0 R/W | SPI reset 0x0
Write 1 to reset. It is automatically cleared
to 0 after the reset operation completes.
SPI Status FfFax (0x34)
SPI Status #F {745 & XK 10-12 s,
% 10-12 SPI Status Register
Name Bit Type | Description Reset
- 31:30 | - Reserved -
TXNUM[7:6] | 29:28 | RO | Number of valid entries in the Transmit 0x0
FIFO
- 27:26 | - Reserved -
RXNUMI[7:6] | 25:24 | RO | Number of valid entries in the Receive FIFO | 0x0
TXFULL 23 RO | Transmit FIFO Full flag 0x0
TXEMPTY 22 RO | Transmit FIFO Empty flag 0x1
TXNUM[5:0] | 21:16 | RO | Number of valid entries in the Transmit 0x0
FIFO
RXFULL 15 RO | Receive FIFO Full flag 0x0
RXEMPTY 14 RO | Receive FIFO Empty flag 0x1
RXNUM[5:0] | 13:8 | RO | Number of valid entries in the Receive FIFO | 0x0
- 71 RO | Reserved -
SPIActive 0 RO | SPI register programming is in progress. 0x0
In master mode, SPIActive becomes 1 after
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Name Bit Type | Description Reset
the SPI command register is written and
becomes 0 after the transfer is finished.
In slave mode, SPIActive becomes 1 after
the SPI CS signal is asserted and becomes
0 after the SPI CS signal is deasserted.
Note that due to clock synchronization, it
may take at most two spi_clock cycles for
SPIActive to change when the
corresponding condition happens.
Note this bit stays 0 when Direct IO Control
or the memory-mapped interface is used.
SPI Interrupt Enable F#F2% (0x38)
SPI Interrupt Enable 747 2% & L WK 10-13 iR
%% 10-13 SPI Interrupt Enable Register
Name Bit | Type | Description Reset
- 316 | - Reserved -
SIivCmdEn 5 R/W | Enable the Slave Command Interrupt. 0x0
Control whether interrupts are triggered
whenever slave commands are received.
(Slave mode only)
EndIntEn 4 R/W | Enable the End of SPI Transfer interrupt. | 0x0
Control whether interrupts are triggered
when SPI transfers end.
(In slave mode, end of read status
transaction doesn’t trigger this interrupt.)
TXFIFOIntEn 3 R/W | Enable SPI Transmit FIFO Threshold 0x0
interrupt.
Control whether interrupts are triggered
when the valid entries are less than or
equal to TX FIFO threshold.
RXFIFOIntEn 2 R/W | Enable the SPI Receive FIFO Threshold | 0x0
interrupt.
Control whether interrupts are triggered
when the valid entries are greater than
or equal to the RX FIFO threshold.
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Name Bit | Type | Description

Reset

TXFIFOURINtEN | 1 R/W | Enable the SPI Transmit FIFO Underrun
interrupt.

Control whether interrupts are triggered
when the Transmit FIFO run out of data.

(Slave mode only)

0x0

RXFIFOORINtENn | O R/W | Enable the SPI Receive FIFO Overrun
interrupt.

Control whether interrupts are triggered
when the Receive FIFO overflows.

(Slave mode only)

0x0

SPI Interrupt Status F#Fas (0x3C)
SPI Interrupt Status 77 /785 & X WK 10-14 Fior.
% 10-14 SPI Interrupt Status Register

Name Bit | Type | Description

Reset

- 316 | - Reserved

SlvCmdint 5 W1C | Slave Command Interrupt.

This bit is set when Slave Command
interrupts occur.

(Slave mode only)

0x0

Endint 4 W1C | End of SPI Transfer interrupt.

This bit is set when End of SPI Transfer
interrupts occur.

0x0

TXFIFOInt 3 W1C | TX FIFO Threshold interrupt.

This bit is set when TX FIFO Threshold
interrupts occur.

0x0

RXFIFOInt 2 W1C | RX FIFO Threshold interrupt.

This bit is set when RX FIFO Threshold
interrupts occur.

0x0

TXFIFOURINt | 1 W1C | TX FIFO Underrun interrupt.

This bit is set when TX FIFO Underrun
interrupts occur.

(Slave mode only)

0x0

RXFIFOORInt | O W1C | RX FIFO Overrun interrupt.
This bit is set when RX FIFO Overrun

0x0
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Name Bit | Type | Description Reset
interrupts occur.
(Slave mode only)
SPI Interface Timing ZF7Z8% (0x40)

SPI Interface Timing 717 245 il SPI 82 L1 5 LA & SPI M HLA% LT
JFEER . AN FENL AR 75 gt 1% 77 /245 . SPI Interface Timing 771748 &
Xﬁﬂﬂé 10'1 5 Fﬁj—\‘o
%% 10-15 SPI Interface Timing Register

Name Bit Type | Description Reset

- 31:14 | - Reserved -

CS2SCLK | 13:12 | R'W | The minimum time between the Configuration
edges of SPI CS and the edges of dependent
SCLK.
The actual duration is
(SCLK period / 2) X (CS2SCLK +
1)

CSHT 11:8 | R/W | The minimum time that SPI CS Configuration
should stay HIGH. dependent
The actual duration is
(SCLK period / 2) X (CSHT +1)

SCLK DIV | 7:0 R/W | The clock frequency ratio between Configuration
the clock source and SPI interface dependent
SCLK.
SCLK period = ((SCLK_DIV + 1) X
2) X (Period of the SPI clock
source)
The SCLK_DIV value 0xffis a
special value which indicates that
the SCLK frequency should be the
same as the spi_clock frequency.

SPI Memory Access Control 7785 (0x50)

SPI Memory Access Control 771728 € X T FI-T W AZW () AHB/EILM
BEVF A ) SPI T4 o

Y IEES AL 1% 272580 SPI Interface Timing 27745 (0x40) K, RifE
1B AR Y AHB/EILM 15235 17 . 24 MemCtriChg AiiEE G, 4 Redks:
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AHB/EILM £ 1]
SPI Memory Access Control 717 #% & X i1 10-16 .
%% 10-16 SPI Memory Access Control Register
Name Bit | Type | Description Reset
- 319 | - Reserved -
MemCtriChg | 8 RO | This bit is set when this register 0
(0x50) or the SPI Interface Timing
Register (0x40) is written; it is
automatically cleared when the new
programming takes effect.
- 74 - Reserved -
MemRdCmd | 3:0 | R/W | Selects the SPI command for Configuration
serving the memory-mapped reads | dependent
on the AHB/EILM bus
The command encoding table is
listed in Table 10-16
The latency of each command is
listed in Table 10-17
%% 10-17 Supported SPI Read Commands for Memory-Mapped AHB/EILM Reads
MemRdCmd | Command | Address Dummy Data
0 0x03 3 bytes in Regular N/A Regular
mode mode
1 0x0B 3 bytes in Regular 1 byte in Regular
mode Regular mode | mode
2 0x3B 3 bytes in Regular 1 byte in Dual
mode Regular mode | mode
3 0x6B 3 bytes in Regular 1 byte in Quad
mode Regular mode | mode
4 0xBB (3-byte address + 1- N/A Dual
byte 0) in Dual mode mode
5 OxEB (3-byte address + 1- 2 bytes in Quad
byte 0) in Quad mode Quad mode mode
6-7 Reserved | - - -
8 0x13 4 bytes in Regular N/A Regular
mode mode
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MemRdCmd | Command | Address Dummy Data
9 0x0C 4 bytes in Regular 1 byte in Regular
mode Regular mode | mode
10 0x3C 4 bytes in Regular 1 byte in Dual
mode Regular mode | mode
11 0x6C 4 bytes in Regular 1 byte in Quad
mode Regular mode | mode
12 0xBC (4-byte address + 1- N/A Dual
byte 0) in Dual mode mode
13 OxEC (4-byte address + 1- 2 bytes in Quad
byte 0) in Quad mode Quad mode mode
14-15 Reserved | - - -
%% 10-18 Latency of a 4 Bytes Data Transfer through the AHB/EILM Memory Read
Port
Command | Non-sequential Sequential Sequential
(prefetched®)
0x03 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK+ | 1 BUS_CLK
+ 64 SCLK 32 SCLK
0x0B 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK+ | 1 BUS_CLK
+72 SCLK 32 SCLK
0x3B 8 BUS_CLK +10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+ 56 SCLK 16 SCLK
0x6B 8 BUS_CLK +10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+48 SCLK 8 SCLK
0xBB 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK+ | 1 BUS_CLK
+40 SCLK 16 SCLK
OxEB 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK+ | 1 BUS_CLK
+ 28 SCLK 8 SCLK
0x13 8 BUS_CLK +10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+72 SCLK 32 SCLK
0x0C 8 BUS_CLK +10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+ 80 SCLK 32 SCLK
0x3C 8 BUS _CLK+ 10 SPI_CLK | 3BUS _CLK+ | 1BUS_CLK
+ 64 SCLK 16 SCLK
0x6C 8 BUS _CLK + 10 SPI_CLK | 3BUS _CLK+ | 1 BUS_CLK
MUG1029-1.3 92(329)




10 SPI 10.2 w748 E X
Command | Non-sequential Sequential Sequential
(prefetched®)
+ 56 SCLK 8 SCLK
0xBC 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+ 44 SCLK 16 SCLK
OxEC 8 BUS_CLK + 10 SPI_CLK | 3BUS_CLK + | 1 BUS_CLK
+ 30 SCLK 8 SCLK
BUS_CLK: AHB/EILM =4kt & #; SCLK: SCLK 4 i JiH.
SPI Slave Status FF#% (0x60)
SPI Slave Status ZF 7 RAEMHLIFPIRZS, SPI LT Ui SR 3 fi
AIRAUX LIRS . SPI Slave Status #1788 € X% 10-19 iR,
%% 10-19 SPI Slave Status Register
Name Bit Type | Description Reset
- 31:19 | - Reserved -
UnderRun 18 W1C | Data underrun occurs in the last transaction | 0
OverRun 17 W1C | Data overrun occurs in the last transaction 0
Ready 16 R/W | Set this bit to indicate that the SPI is ready 0
for data transaction.
When an SPI transaction other than slave
status-reading command ends, this bit will
be cleared to 0.
USR_ Status | 15:0 | R/W | User defined status flags 0
SPI Slave Data Count F1F2% (0x64)
SPI Slave Data Count 2 {7 #&sfifi ik MU T 152/ 5 5455 1 i £k
&, WREEIEEBCEES B Vi Data a7 f74%. SPI Slave Data Count 27 {745 i&
M4 10-20 FioR.
%% 10-20 SPI Slave Data Count Register
Name Bit Type Description Reset
- 31:26 - Reserved -
WCnt 25:16 RO Slave transmitted data count 0
- 15:10 - Reserved -
RCnt 9:0 RO Slave received data count 0
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Configuration &FF&% (0x7C)
Configuration 7775 & X W& 10-21 Ffiir.
% 10-21 Configuration Register
Name Bit Type | Description Reset
- 31:15 | - Reserved -
Slave 14 RO | Support for SPI Slave mode Configuration
dependent
EILMMem 13 RO | Support for memory-mapped Configuration
access (read-only) through dependent
EILM bus
AHBMem 12 RO | Support for memory-mapped Configuration
access (read-only) through AHB | dependent
bus
DirectlO 11 RO | Support for Direct SPI 10 Configuration
dependent
- 10 - Reserved -
QuadSPI 9 RO | Support for Quad 1/O SPI Configuration
dependent
DualSPI 8 RO | Support for Dual /0 SPI Configuration
dependent
TxFIFOSize | 7:4 RO | Depth of TX FIFO Configuration
0: 2 words dependent
1: 4 words
2: 8 words
3: 16 words
4: 32 words
5: 64 words
6: 128 words
RxFIFOSize | 3:0 RO | Depth of RX FIFO Configuration
0: 2 words dependent
1: 4 words
2: 8 words
3: 16 words
4: 32 words
5: 64 words
6: 128 words
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10.3 IERN R E N

10.3.1 BEEDER FE X

SPI UK R EUE AN 10-22 fivn. SPI 3R3) ek H e AT
bsp\driver\ae350\spi_ae350.c. spi_ae350.h
bsp\driveninclude\Driver_SPl.h.

= 10-22 IREhEREEN

UKz R # i3
GetVersion FREL SPI 3K B 1 RRCAAE B
GetCapabilities IREL SPI 331 ThRE(E S
Initialize PIhEA SPI 211
Uninitialize R SPI 0
PowerControl e SPI#: M\ Dh#ER
Send I SPI AR E) K IA A% KR H s
Receive M SPI I B a2 S s
Transfer i SPI % A& A
GetDataCount SR SPI 2 A% 4 i A
Control FCE SPI LI E, hATHEE#RAE
GetStatus FREL SPI 2 PR ZS
10.3.2 DX R Frfiid
PUR 251 FE4RH AR SPI I BR 3] ek e
GetVersion
GetVersion ER#HUE X W3k 10-23 B
% 10-23 GetVersion EHE X
Ji ) AE350_DRIVER_VERSION (*GetVersion)(void)
it AR SPI SRS AR A5 2
ZH g
iR Bl SPI JXEh LI IRAAE S
GetCapabilities

GetCapabilities % & XK 10-24 Fiis.
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%z 10-24 GetCapabilities FR¥IE X
JR A AE350_SPI_CAPABILITIES (*GetCapabilities) (void)
Eitipay FRA SPI YR BT REE B
4 7
IR [Al4E SPI 2Kz DI RE (5 &
Initialize
Initialize pR#7E X WF 10-25 Froxs.
% 10-25 Initialze REE X
JR A int32_t (*Initialize)(AE350_SPI_SignalEvent cb_event)
it VIgai SPI #:1
ZH cb_event: 15[ AE350_SPI_SignalEvent [a] 1 e % ffi 6 4t
i [l WRREPATHE R, R A UE
Uninitialize
Uninitialize p %€ X W13k 10-26 s .
%% 10-26 Uninitialize eREE X
JREY int32_t (*Uninitialize)(void)
ik EV# SPI #:11
ZH x
R [EE MR AT R, 3R E A UE
PowerControl
PowerControl B#E X 1% 10-27 Fix.
= 10-27 PowerControl EA¥EN
JR A int32_t (*PowerControl)(AE350_POWER_STATE state)
Eiiip 87E SPI % R DR
S8 state: SPI £ IFERLA, (45
AE350_POWER_FULL: Set up peripherals for data transfers,
enable interrupts and DMA
AE350_POWER_LOW: Enable power-saving
AE350 POWER_OFF: Terminate pending data transfers and
disable peripherals, related interrupts and DMA
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A EIRiE) MR RAEPATER, R B UE
Send
Send H#EUE L WEE 10-28 Fiow.
3 10-28 Send HHE N
JRAY int32_t (*Send)(const void *data, uint32_t num)
ik T SPIUKE] A IE & AL EE
ZH data: #5 [ A IEEHEZAF X IIRET
num: IR 1K
IR [Al4E WA RAEHATER, R B E
Receive
Receive HHUE N5 10-29 iR .
& 10-29 Receive BREIE N
JR A int32_t (*Receive)(void *data, uint32_t num)
ik M SPI S B o 1 S e
ZH data: fRFIFENCEHR A7 X TR ET
num:  FWCHHE R
I [Al4E WK AEPATHR, &[5 — N HE
Transfer
Transfer p& % A& 10-30 flrs .
%% 10-30 Transfer BREE X
JR A int32_t (*Transfer)(const void *data_out, void * data_in, uint32_t
num)
ity I SPI# A Hm s
ZH data_out: 5[] K IEEIE A7 X IFR4ED
data_in: i a1 #8022 17 X 1484
num: A% 4 8t AR
2 [Al4E WER K AEPATHR, & B —E
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GetDataCount
GetDataCount B#UE X W5 10-31 Fir.
2= 10-31 GetDataCount EREIEN

JRAY uint32_t (*GetDataCount)(void)

Eit:pu AR SPI 5 AL S Es I HcE:

SH 7

R [EE SPI fitJm— X PATHE AL, AL R

Control
Control B#E X W 10-32 iR
= 10-32 Control EHEE N

gt int32_t (*Control)(uint32_t control, uint32_t arg)

Eitipa FoE SPIZ O E, AT E#ERAE

ZH control: SPI 3K}z [ 1) —F ¢ B B AT (1) — Fh

arg: & WEBERIERI MG 2
pAEIf ] IR RAEPAT R R, R[N HUE
“control” Al “arg” W& S5#AE, Wk 10-33 Frr.
3= 10-33 Control Settings or Operations

Options for Control arg Specifies Settings or Operations

Mode controls (Bits: 0~7)

AE350_SPI_MODE_INACTIV | - Sets the SPI to inactive

E

AE350_SPI_MODE_MASTER | Bus speed in bps Sets the SPI to the master
(output on MOSI, and
input on MISO)

AE350 SPI_MODE_MASTER | Bus speed in bps Sets the SPI to the master

_SIMPLEX (output and input on
MOSI)

AE350 SPI_MODE_SLAVE - Sets the SPI to the slave
(output on MISO, and
input on MOSI)

AE350_SPI_MODE_SLAVE S | - Sets the SPI to the slave

IMPLEX (output and input on
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Options for Control arg Specifies Settings or Operations
MISO)
Clock polarity (Frame format) (Bits: 8~11)
AE350_SPI_CPOLO_CPHAO - Sets the clock polarity to 0
(default) and clock phase to 0
AE350_SPI_CPOLO0_CPHA1 - Sets the clock polarity to 0
and clock phase to 1
AE350_SPI_CPOL1_CPHAO - Sets the clock polarity to 1
and clock phase to 0
AE350 _SPI_ CPOL1_CPHA1 - Sets the clock polarity to 1
and clock phase to 1
AE350 SPI_TI_SSI - Uses the Texas
Instruments Frame Format
AE350 SPI_MICROWIRE - Uses the National
Microwire Frame Format
Parity bit (Bits: 12~17)
AE350_ SPI_DATA BITS(N) - Sets the number of bits
per SPI frame; N ranges
from 1 to 32.
This is the minimum
required parameter.
Bit order (Bits: 18)
AE350 SPI_ MSB LSB - Sets the bit order from
(default) MSB to LSB
AE350_SPI_LSB_MSB - Sets the bit order from
LSB to MSB
Slave select mode (Bits: 19~21)
AE350 SPI_SS MASTER U - Sets the Slave Select
NUSED (default) mode for the master to
“Not used”. It is specified
along with the option
AE350_SPI_MODE_MAS
TER. The master does not
drive or monitor the SS
line.
AE350_SPI_SS MASTER_S - Sets the Slave Select
w mode for the master to
“Software controlled”. It is
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Options for Control

arg Specifies

Settings or Operations

specified along with the
option
AE350_SPI_MODE_MAS
TER. The Slave Select
line is configured as
output and controlled via
AE350_SPI_CONTROL_S
S. By default, the Slave
Select line is not active
(i.e., high), and is not
affected by transfer, send,
or receive functions.

AE350 SPI_SS_MASTER H
W_OUTPUT

Sets the Slave Select
mode for the master to
“Hardware controlled
output”. It is specified
along with the option
AE350_SPI_MODE_MAS
TER. The Slave Select
line is configured as
output and controlled by
the hardware. The
transfers via the line is
activated or deactivated
by the hardware and is not
affected by

AE350 _SPI_CONTROL_S
S.

AE350 SPI_SS_MASTER H
W_INPUT

Sets the Slave Select
mode for the master to
“Hardware monitored
input”. It is specified along
with the option
AE350_SPI_MODE_MAS
TER and used in multi-
master configuration
where a master monitors
the Slave Select but not
drives it. The Slave Select
is configured as input.
When another master
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Options for Control

arg Specifies

Settings or Operations

activates this line, the
previous active master
backs off. This causes a
Mode Fault

AE350 SPI_EVENT_MO
DE_FAULT and makes the
SPI switch to be inactive.

AE350 SPI_SS_SLAVE_HW
(default)

Sets the Slave Select
mode for the slave to
“‘Hardware monitored”. It is
specified along with the
option
AE350_SPI_MODE_SLAV
E. The hardware monitors
the Slave Select line and
accepts transfers only
when the line is active.
Transfers are ignored
while the Slave Select line
is inactive.

AE350 SPI_SS_SLAVE_SW

Sets the Slave Select
mode for the slave to
“Software controlled”. It is
specified along with the
option
AE350_SPI_MODE_SLAV
E when the Slave Select
line is not used. For
example, when a single
master and slave are
connected in the system,
the

Slave Select line will not
be needed. The software
controls whether the slave
respond or not (not
respond by default) and
enables/disables transfers
by
AE350 SPI_ CONTROL_S
S.
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Options for Control

arg Specifies

Settings or Operations

Other controls (Bits: 0~21)

AE350_SPI_SET_BUS_SPEE
D

Bus speed in bps

Sets the bus speed

AE350 SPI_GET BUS_SPEE
D

Gets the bus speed

AE350 SPI_SET DEFAULT
TX_VALUE

Transmission value

Sets the default
transmission value

AE350_SPI_CONTROL_SS

available values are
AE350 _SPI_SS_IN
ACTIVE,
AE350_SPI_SS_AC
TIVE

Controls the Slave Select
(SS) signal

AE350_SPI_ABORT_TRANS
FER

Aborts the current data
transfer

GetStatus

GetStatus &€ Lk 10-34 Fis.

% 10-34 GetStatus BHEE X
JRAY AE350_SPI_STATUS (*GetStatus)(void)
ity SREL SPI % RS
24 .
A EIRE) SPI £ L4 HRA

102(329)




11 RTC 1.1 i

17 e

11.1 @4

Gowin RiscV_AE350_SOC & —AM&IN#EM) RTC (Real Time
Clock), SRARATRIRS TS S, FRHRAM R 0 b e 7

11.1.1 $HiE

® il AMBA 2.0 APB $ [ i 27 17 2
o HHE IR A

o MM IR, B A AR
o R b

O SCHRETELEEUTMN, LU AR B A

11.1.2 EH3iEFE

RTC ZEtEE anid 11-1 Fioss
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11-1 RTC &#3EE

RS Giosk T TTTTRICTRE
5 Domain | Domain i RTC Clock
; N2 { (32768 Hz)
Pulse Generator > Frequency Test
1Hz Pulse Alarm
: >
' ' Wakeup
: Sync Time ;
i Counter :
APB Bus$&——) '
N APB ;
i Interface :
Interfaces €= :

11.2 FFH|RENX
11.2.1 FEBEN

RTC #F A7 878 L% 11-1 B, RTC 7R {75 L T
bsp\ae350\ae350.h.

| 11-1 FEREX

Hutik A AT R it

0x00 IDREV ID and Revision Register

0x04~0x0C - Reserved

0x10 CNTR Counter Register

0x14 ALARM Alarm Register

0x18 CTRL Control Register

0x1C STATUS Status Register

0x20 TRIM Digital Trimming Register
11.2.2 FiFs5Hik

PAF % i E 4R RTC 2 f7 48 & o
WA AR TG AE MG IR

RO: Read-only

WO: Write-only

R/W: Readable and writable

W1C: Write 1 to clear
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ID 1 Revision &1Fa% (0x00)
ID £l Revision %47 & H] T- {47 ID Ml Revision %i %5, YIAG{E KT B
FIRA . 1D I Revision % 7% € % 11-2 ffior.
%% 11-2 ID and Revision Register
Name Bit Type | Description Reset
ID 31:8 |RO ID number for RTC 0x030110
Major 74 RO Major revision number Revision Dependent
Minor 3:0 RO Minor revision number Revision Dependent
Counter & 725 (0x10)
Counter ¥ /725103 M HTHF 7] . Counter ZF 7783 52 1% 11-3 iR,
% 11-3 Counter Register
Name | Bit Type | Description Reset
Day 31:17 | R\W | Day passed after RTC enabled 0x0
Hour 16:12 | RIW Hour field of current time; range: 0~23 0x0
Min 11:6 R/W Minute field of current time; range: 0~23 0x0
Sec 5:0 R/W | Second field of current time; range: 0~59 0x0
Alarm HFR% (0x14)
2 Counter # f7asHIME S Alarm 25 f7 4 BIME VL ECI, K ik A 1 b o iy
Bl ] B R R
Control ZF 17241 “Alarm_Int” A1 “Alarm_Wakeup” 745 il [f 4fr o by
A0 ] Bk R RS
Alarm 73 1745 5E XK 11-4 iR
%% 11-4 Alarm Register
Name | Bit Type | Description Reset
Hour | 16:12 | R'W | Hour field of alarm setting; range: 0~23 0x0
Min 11:6 R/W | Minute of field of alarm settings; range: 0~59 0x0
Sec 5:0 R/W | Second field of alarm settings; range: 0~59 0x0
Control 785 (0x18)
Control 7 {7 #5451 RTC HJF B M. Control #4788 & L a1 11-5
FIs o
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%% 11-5 Control Register
Name Bit | Type | Description Reset
Freq_Test En | 8 | R/W | Enable the 512 Hz frequency test output 0x0
Hsec 7 | R\W | Enable half-second interrupt; half-second 0x0
interrupt is generated when half a second
passed
Sec 6 | R/W | Enable second interrupt; second interruptis | 0x0
generated when one second passed
Min 5 | RW | Enable minute interrupt; minute interrupt is 0x0
generated when the seconds of RTC time
changes from 59 to 0
Hour 4 | R\W | Enable hour interrupt; hour interrupt is 0x0
generated when the minutes of RTC time
changes from 59 to 0
Day 3 | R\W | Enable day interrupt; day interrupt is 0x0
generated when the hours of RTC time
changes from 23 to 0
Alarm_Int 2 | R\W | Enable alarm interrupt 0x0
Alarm_Wakeup | 1 R/W | Enable alarm wakeup signal 0x0
RTC_En 0 | RW | Enable RTC 0x0
Status FfFay (0x1C)
Status ZF fE ALK T WRIRAH RTC Zr /283 I EH R AR . Status 2
£ 7% € LW 11-6 P
%% 11-6 Interrupt Status Register
Name Bit | Type | Description Reset
WriteDone | 16 RO | This bit indicates the synchronization progress | 1
of RTC register updates. This bit becomes zero
when any of RTC control registers (the
Counter, Alarm and Control registers) are
updated. It returns to one when all prior
updates to these three registers have been
successfully synchronized to the RTC clock
domain. While an RTC register update is being
synchronized to the RTC clock domain, a
second update to the same register may be
dropped.
MUG1029-1.3 106(329)
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Name Bit | Type | Description Reset

Each of the RTC registers is synchronized
independently while their synchronization
status is lumped into this single bit. Thus writes
to different RTC registers can be done in a
batch before checking this bit.

Since the frequency of the RTC clock is quite
slow when compared to the typical frequency
of the APB clock, the synchronization period
can be pretty long. The APB clock domain
should not be shut down while the
synchronization is still in progress.

- 15:8 | - Reserved -

Hsec 7 W1C | Half-second interrupt status; write 1 to clear 0x0
Sec 6 W1C | Second interrupt status 0x0
Min 5 W1C | Minute interrupt status 0x0
Hour 4 WA1C | Hour interrupt status 0x0
Day 3 WA1C | Day interrupt status 0x0
Alarm_Int | 2 WA1C | Alarm interrupt status 0x0

Digital Trimming &F# &% (0x20)

Digital Trimming & 7 88 (R 754 RTC I a] & B iR 250 5 10 . 24
KM RTC J&, 1Za sl Agk8gmfE. Digital Trimming #7745 & X Wk
1-7 iR

% 11-7 Digital Trimming Register

Name Bit Type | Description Reset

Day_Sign | 31 R/W | Sign bit for the trimming value for the second | 0x0
on the day boundary:
1: Slow down the timer.
0: Speed up the timer.

- 30:29 | - Reserved -

Day_Trim | 28:24 | R/W | Digital timming value for the second on the 0x0
day boundary.

Hour_Sign | 23 R/W | Sign bit for the trimming value for the second | 0x0
on the hour boundary:

1: Slow down the timer.
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Name Bit Type | Description Reset
0: Speed up the timer.
- 22:21 | - Reserved -
Hour_Trim | 20:16 | R/W | Digital trimming value for the second on the 0x0
hour boundary.
Min_Sign | 15 R/W | Sign bit for the trimming value for the second | 0x0
on the minute boundary:
1: Slow down the timer.
0: Speed up the timer.
- 14:13 | - Reserved -
Min_Trim | 12:8 | R/W | Digital timming value for the second on the 0x0
minute boundary.
Sec_Sign |7 R/W | Sign bit for the trimming value for the rest of 0x0
seconds:
1: Slow down the timer.
0: Speed up the timer.
- 6:5 - Reserved -
Sec_Trim | 4:0 R/W | Digital trimming value for the rest of seconds | 0x0

11.3 IR FHHE N
11.3.1 IERIREE X

RTC Izl sk #E Xk 11-8 fizn. RTC W ek #oE AT
bsp\driver\ae350\rtc_ae350.c. rtc_ae350.h #l
bsp\driveninclude\Driver RTC.h.

7 11-8 IBRNRBUE N
UK bR 2 BN
GetVersion AR RTC SKEN R AAE B
Initialize Witatk RTC #2110
Uninitialize H# RTC #1
PowerControl i€ RTC #2 M D FERL
SetTime TR T B RE I B o e
GetTime N FR R A B e 2 S I [
SetAlarm R R IR AE A ) ot
GetAlarm N R PR B A ) e 2 960 ) B )
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11 RTC

11.3 DRah R HE X

95l PR

ik

Control

P RTC OB E, $ATIRENERE

GetStatus

SR RTC = RS

11.3.2 IR Eh R # ik

PUF % g4 RTC B3R R HUE L

MUG1029-1.3

GetVersion

GetVersion pRHUE LW 11-9 Fiw,
& 11-9 GetVersion EREE X

IF%ic)

AE350_DRIVER_VERSION (*GetVersion)(void)

4

R RTC BN KA S,

W
2

x

(5] {E

-

RTC 3zl I RAAE B

Initialize

Initialize P& %E L INZR 11-10 Fiw.
% 11-10 Initialze RBEN

int32_t (*Initialize)(AE350_RTC_SignalEvent cb_event)

WIaG RTC #:0

cb_event: &7 AE350 RTC_SignalEvent [a] i & %K) 6%

IR R AEPAT R R, R A A

Uninitialize

Uninitialize BR%0E X3k 11-11 Frox.
%% 11-11 Uninitialize BR¥E X

JE R

int32_t (*Uninitialize)(void)

Eiiip

1% RTC £ 11

o

7

iR [EE

IR R AEPAT IR, R Bl UE

PowerControl

PowerControl 8 %5E X in#E 11-12 Fis.
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11 RTC 11.3 IXE R HUE X
2= 11-12 PowerControl BREIEN
JR A int32_t (*PowerControl)(AE350_POWER_STATE state)
Eit:pu i€ RTC # M M DFERL
S8 state: RTC 3 M Th#ERI, AE:
AE350 POWER _FULL: Set up peripherals for data transfers,
enable interrupts and DMA
AE350_POWER_LOW: Enable power-saving
AE350_POWER_OFF: Terminate pending data transfers and
disable peripherals, related interrupts and DMA
R [EE MR RAEPATH R, R E—AUE
SetTime
SetTime bR € LWk 11-13 fhor.
2= 11-13 SetTime R EN
JFR int32_t (*SetTime)(AE350_RTC_TIME* stime)
it R RE T A RE A I b T 2
ZH stime: 4TS I e o 25 2% 152 B DI ]
pAEIf ] IR RAEPAT R R, IR B AN HUE
GetTime
GetTime BRAUE LWL 11-14 R
% 11-14 GetTime HHENX
JREY int32_t (*GetTime)(AE350_RTC_TIME* stime)
i) PN T FRAE A B e 1 25 28 R I [
2 stime: A BT REF IR b - A 2 0 i Ta]
R [EE IR R AT HE R, IR A AU
SetAlarm
SetAlarm pREUE XN 11-15 FR.
% 11-15 SetAlarm R EX
J 7Y int32_t (*SetAlarm)(AE350_RTC_ALARM* salarm)
Eitipa RS T HORE A ) B T s
ZH alarm: =4 BT AR ) e o R 150 L Y () b S T
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11 RTC 11.3 IXE R HUE X
R [AE IR RAEPAT R R, R A AN UE
GetAlarm
GetAlarm sHUE X U1E& 11-16 Fros.
& 11-16 GetAlarm FHE X
JR A int32_t (*GetAlarm)(AE350_RTC_ALARM* salarm)
Eit:pu N AR ERBEE A ) e s 18 ] b 1)
ZH alarm: A\ BT AR ) el o R 28 A 10 () b s T
R [AE AR R AEPATHE R, R E— A E
Control
Control bR %€ LU 11-17 ffos.
Z= 11-17 Control EHEENX
gt int32_t (*Control)(uint32_t control, uint32_t arg)
Eitipa Mo & RTC I MIBE, PATIREHIHERAE
4 Control: RTC 33 1 ) —Fh ik & sl AT i) — Fh 4
arg: 48 7E WCE BUERIE RN 2
pAEIf ] IR RAEPAT R R, R[N UE
“control” fl “arg” #HE S5¥#AEMER 11-18 Fix.
3% 11-18 Control Settings or Operations
Options for Control arg Settings or Operations
Specifies
(Bits: 0 ~ 7)
AE350_RTC_CTRL_EN On/Off Enables or disables RTC
AE350_RTC_CTRL_ALARM_WAKEUP Enables or disables the
alarm wakeup signal
AE350 RTC_CTRL_ALARM_INT Enables or disables the
alarm interrupt
AE350_RTC_CTRL_DAY_INT Enables or disables the
day interrupt
AE350_RTC_CTRL_HOUR_INT Enables or disables the
hour interrupt
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Options for Control arg Settings or Operations
Specifies
AE350_RTC_CTRL_MIN_INT Enables or disables the
minute interrupt
AE350_RTC_CTRL_SEC_INT Enables or disables the
second interrupt
AE350 RTC CTRL_HSEC INT Enables or disables the
half second interrupt
GetStatus
GetStatus B #UE L& 11-19 Fos.
= 11-19 GetStatus BREENX
JRAY AE350_RTC_STATUS (*GetStatus)(void)
ik BRI RTC I HPIRES
24 e
IR [ {8 RTC # LK S BPRES
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12 PIT 12.1 fais

12 PIT

12.1 @&

Gowin RiscV_AE350_SOC % —~ PIT (Programmable Interval
Timer), PIT &2 —AVN{Z The et 2%, w LUH/E PWM (Pulse Width
Modulation) A1 &7 5L 52 I 25 .

12.1.1 434F
® 3 AMBA 2.0 APB A £k Pl e
o HLikANLIHRLER
® IFANZINBE I ST LR AL 6 RS GRS PWM 2414
® 1] FE I E I 2SI A
© TN HLTT LA s
12.1.2 EH9iEFE

PIT 5 EE I 12-1 Fioss
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12 PIT 12.1 faifr
12-1 PIT £&#34EE
External clock
: PIT Channel 0 ——> Channel 0 PWM
e i
Bus . ;
i | Register File ;
PIT Channel n ——>Channel n PWM
Timer interrupt
12.1.3 ThEEHmiR
PIT SZHFZ 1A 4 A PIT 18, &4 PIT @EEE — 2 EER E R 2%,
A AR 6 Fh N FH 375t
® 1/ 32 el #
® 2/M16 iEN 2
® 48 fEm 2
® 171617 PWM
® 116 (e Z8F1 11 8 it PWM
® 2814 8 A PWM
PIT @@ s anER 12-1 fios.
& 12-1 Effective Devices of Channel Modes
Channel 32-bit 16-bit 8-bit PWM Mixed PWM/16- Mixed PWM/8-bit
Mode Timer Timers Timers bit Timer Timers
- 32-bit 16-bit 8-bit - 16-bit Timer 0 8-bit Timer 0
Timer O Timer O Timer O
- - 16-bit 8-bit - - 8-bit Timer 1
Timer 1 Timer 1
- - - 8-bit - - -
Timer 2
- - - 8-bit - - -
Timer 3
- - - 16-bit 8-bit PWM 8-bit PWM
PWM
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12.2 FifrasE X

122 FF|/ENXN
12.2.1 FEB/EN

PIT &A7 8% € LUK 12-2 Fion. PIT S fFasE XN T

MUG1029-1.3

bsp\ae350\ae350.h.

xR 122 HFER/REX
Huik (i #% A7 A AR P
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 CFG Configuration Register
0x14 INTEN Interrupt Enable Register
0x18 INTST Interrupt Status Register
0x1C CHNEN Channel Enable Register
0x20 ChOCtrl Channel 0 Control Register
0x24 ChOReload Channel 0 Reload Register
0x28 ChOCntr Channel 0 Counter Register
0x2C - Reserved
0x30 Ch1Ctrl Channel 1 Control Register
0x34 Ch1Reload Channel 1 Reload Register
0x38 Ch1Cntr Channel 1 Counter Register
0x3C - Reserved
0x40 Ch2Ctrl Channel 2 Control Register
0x44 Ch2Reload Channel 2 Reload Register
0x48 Ch2Cntr Channel 2 Counter Register
0x4C - Reserved
0x50 Ch3Ctrl Channel 3 Control Register
0x54 Ch3Reload Channel 3 Reload Register
0x58 Ch3Cntr Channel 3 Counter Register
0x5C - Reserved
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12.2 FifrasE X

12.2.2 HFF3FHEA
PAR & HEGHIIA PIT a2 85 5E o
WA A RGNS TEMEFE AR

® RO: Read-only

® R/W: Readable and writable

® W1C: Write 1 to clear

ID #A Revision F#F&% (0x00)

ID il Revision Z-172%, M T{#1% ID 1 Revision %5, ¥IGEIEAKE T
FrF A . 1D il Revision #4717 28 € X% 12-3 FiR.

%% 12-3 ID and Revision Register

MUG1029-1.3

Name

Bit

Type

Description Reset

ID

31:12

RO

ID number for PIT 0x03031

RevMaijor

11:4

RO

Major revision number

Revision Dependent

RevMinor

3:.0

RO

Minor revision number

Revision Dependent

Configuration FF8§ (0x10)
Configuration 77 /7 #% € XNk 12-4 ffi7s.

#< 12-4 Configuration Register

Name

Bit

Type

Description Reset

31:3

Reserved -

NumCh

2:0

RO

Number of PIT channels

Configuration dependent

Interrupt Enable F#8§ (0x14)
Interrupt Enable &7 {745 & L3 12-5 Fix.
%% 12-5 Interrupt Enable Register

Name

Bit

Type

Description

Reset

31:

16

Reserved

Ch3Int3En

15

R/W

Channel 3 Timer 3 interrupt enable

0x0

Ch3Int2En

14

R/W

Channel 3 Timer 2 interrupt enable

0x0

Ch3Int1En

13

R/W

Channel 3 Timer 1 interrupt enable

0x0

Ch3IntOEN

12

R/W

Channel 3 Timer 0 interrupt enable

0x0

116(329)




12 PIT 12.2 FAE8RE XL
Name Bit Type | Description Reset
Ch2Int3En 11 R/W | Channel 2 Timer 3 interrupt enable 0x0
Ch2Int2En 10 R/W | Channel 2 Timer 2 interrupt enable 0x0
Ch2Int1En 9 R/W | Channel 2 Timer 1 interrupt enable 0x0
Ch2IntOEn 8 R/W | Channel 2 Timer O interrupt enable 0x0
Ch1Int3En 7 R/W | Channel 1 Timer 3 interrupt enable 0x0
Ch1Int2En 6 R/W | Channel 1 Timer 2 interrupt enable 0x0
Ch1int1En 5 R/W | Channel 1 Timer 1 interrupt enable 0x0
Ch1IntOEn 4 R/W | Channel 1 Timer O interrupt enable 0x0
ChOInt3En 3 R/W | Channel 0 Timer 3 interrupt enable 0x0
ChOInt2En 2 R/W | Channel 0 Timer 2 interrupt enable 0x0
ChOInt1En 1 R/W | Channel 0 Timer 1 interrupt enable 0x0
ChOIntOEN 0 R/W | Channel 0 Timer O interrupt enable 0x0

0: Disable
1: Enable
Interrupt Status F7F&F (0x18)
Interrupt Status 771785 & X WK 12-6 Fras.
%% 12-6 Interrupt Status Register
Name Bit Type | Description Reset
- 31:16 | - Reserved -
Ch3Int3 15 W1C | Channel 3 Timer 3 interrupt status 0x0
Ch3int2 14 W1C | Channel 3 Timer 2 interrupt status 0x0
Ch3int1 13 W1C | Channel 3 Timer 1 interrupt status 0x0
Ch3int0 12 W1C | Channel 3 Timer 0 interrupt status 0x0
Ch2Int3 11 W1C | Channel 2 Timer 3 interrupt status 0x0
Ch2Int2 10 W1C | Channel 2 Timer 2 interrupt status 0x0
Ch2int1 9 W1C | Channel 2 Timer 1 interrupt status 0x0
Ch2int0 8 W1C | Channel 2 Timer 0 interrupt status 0x0
Ch1int3 7 W1C | Channel 1 Timer 3 interrupt status 0x0
Ch1int2 6 WA1C | Channel 1 Timer 2 interrupt status 0x0
Ch1int1 5 W1C | Channel 1 Timer 1 interrupt status 0x0
Ch1int0 4 W1C | Channel 1 Timer 0 interrupt status 0x0
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Name Bit Type | Description Reset
ChO0Int3 3 WA1C | Channel 0 Timer 3 interrupt status 0x0

0: No effect
1: Timer 3 time up
ChO0Int2 2 WA1C | Channel O Timer 2 interrupt status 0x0
0: No effect
1: Timer 2 time up
ChOInt1 1 WA1C | Channel 0 Timer 1 interrupt status 0x0
0: No effect
1: Timer 1 time up
ChOInt0 0 W1C | Channel 0 Timer 0 interrupt status 0x0
0: No effect
1: Timer O time up
Channel Enable &8 (0x1C)
Channel Enable 2 {75 & X 15 12-7 Fiw.
%% 12-7 Channel Enable Register
Name Bit Type | Description Reset
- 31:16 | - Reserved -
Ch3TMR3En/Ch3PWMEN | 15 RW | ChMode =1,2,3 0x0
Channel 3 Timer 3 enable
ChMode =4, 6,7
Channel 3 PWM enable
Ch3TMR2En 14 R/W | Channel 3 Timer 2 enable | 0x0
Ch3TMR1EnN 13 R/W | Channel 3 Timer 1 enable | 0x0
Ch3TMROEN 12 R/W | Channel 3 Timer O enable | 0x0
Ch2TMR3En/Ch2PWMENn | 11 RW | ChMode =1,2,3 0x0
Channel 2 Timer 3 enable
ChMode =4, 6,7
Channel 2 PWM enable
Ch2TMR2En 10 R/W | Channel 2 Timer 2 enable | 0x0
Ch2TMR1En 9 R/W | Channel 2 Timer 1 enable | 0x0
Ch2TMROEN 8 R/W | Channel 2 Timer O enable | 0x0
Ch1TMR3En/Ch1PWMENn | 7 RW | ChMode =1,2,3 0x0
Channel 1 Timer 3 enable
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Name Bit Type | Description Reset
ChMode =4, 6,7
Channel 1 PWM enable
Ch1TMR2En 6 R/W | Channel 1 Timer 2 enable | Ox0
Ch1TMR1En 5 R/W | Channel 1 Timer 1 enable | 0x0
Ch1TMROEN 4 R/W | Channel 1 Timer O enable | 0x0
ChOTMR3En/ChOPWMER | 3 RW | ChMode =1, 2,3 0x0
Channel 0 Timer 3 enable
ChMode =4, 6,7
Channel 0 PWM enable
ChOTMR2En 2 R/W | Channel O Timer 2 enable | Ox0
ChOTMR1En 1 R/W | Channel O Timer 1 enable | Ox0
ChOTMROEN 0 R/W | Channel O Timer 0 enable | Ox0
0: Disable
1: Enable
3!
SRR R 3 TE ASAFAE SN2 12 AR R A R0, TE N dR e PWM ANgeE . 151
o1, HIEIE 0 W E v 32 A jE I ds i, JliE 0 e & 1 AREEH.
Channel n Control F##% (0x20 + n * 0x10)
Channel 0~3 Control %7 2% & X 413 12-8 iz
%% 12-8 Channel 0~3 Control Register
Name Bit | Type | Description Reset
- 31:5 | - Reserved -
PWMPark | 4 R/W | PWM park value. When this channel is 0x0
disabled, this bit reflects the output of PWM and
writing to it will change the output of PWM. The
value of this bit also governs how the PWM
waveform is generated when this channel is
enabled.
0: the PWM output is LOW when the channel is
disabled; the low-period PWM counter will be
counted first before toggling the output to HIGH
and counting the high-period PWM counter
when this channel is enabled.
1: the PWM output is HIGH when the channel is
disabled; the high-period PWM counter will be
counted first before toggling the output to LOW
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Name Bit | Type | Description Reset

and counting the low-period PWM counter
when this channel is enabled.

ChClk 3 R/W | Channel clock source: 0x0
0: External clock
1: APB clock

ChMode |2:0 | RW | Channel mode: 0x0
: Reserved

: 32-bit timer

: 16-bit timers

: 8-bit timers

PWM

: Reserved

: Mixed PWM/16-bit timer
: Mixed PWM/8-bit timers

N o a0~ WN 2O

Channel n Reload Register (0x24 + n * 0x10)

Reload Zif7#s, HTIrAE PWM/E I 25 v B as W1 a6/ E 8 108, st
TEIER . PWM/E I & 8355 T S8 E i 1, Ban, 32 A7 g i f s
Eav (TMR32_0 + 1) Jir=A—kEnf . PWM B, fm ki By

(PWM16_Hi+ 1) I, sAKEA (PWM16_Lo + 1) FH.

#12-9. £ 12-10. £ 12-11, K 12-12. £ 12-13. L1214 {#iR T
Reload & 172 I i& .

% 12-9 Reload Register for 32-bit Timer Mode (ChMode = 1)

Name Bit Type Description Reset
TMR32_0 31:0 R/W Reload value for 32-bit Timer 0 0x0

% 12-10 Reload Register for 16-bit Timers Mode (ChMode = 2)

Name Bit Type | Description Reset
TMR16_1 31:16 R/W Reload value for 16-bit Timer 1 0x0
TMR16_0 15:0 R/W Reload value for 16-bit Timer 0 0x0
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%% 12-11 Reload Register for 8-bit Timers Mode (ChMode = 3)
Name Bit Type Description Reset
TMRS8 3 31:24 R/W Reload value for 8-bit Timer 3 0x0
TMR8_2 23:16 R/W Reload value for 8-bit Timer 2 0x0
TMRS8_1 15:8 R/W Reload value for 8-bit Timer 1 0x0
TMR8 0 7:0 R/W Reload value for 8-bit Timer 0 0x0

% 12-12 Reload Register for PWM Mode (ChMode = 4)
Name Bit Type | Description Reset
PWM16_Hi 31:16 | RW | Reload value for PWM high period 0x0
PWM16_Lo 15:0 R/W | Reload value for PWM low period 0x0

%% 12-13 Reload Register for Mixed PWM/16-bit Timer Mode (ChMode = 6)
Name Bit Type | Description Reset
PWMB8_Hi 31:24 | RW | Reload value for PWM high period 0x0
PWMS8_Lo 23:16 | R\W | Reload value for PWM low period 0x0
TMR16_0 15:0 R/W | Reload value for 16-bit Timer 0 0x0

% 12-14 Reload Register for Mixed PWM/8-bit Timers Mode (ChMode = 7)
Name Bit Type | Description Reset
PWM8_Hi 31:24 | R\W | Reload value for PWM high period 0x0
PWM8 Lo 23:16 | RW | Reload value for PWM low period 0x0
TMR8_1 15:8 R/W | Reload value for 8-bit Timer 1 0x0
TMR8_0 7:0 R/W | Reload value for 8-bit Timer 0 0x0

Channel n Counter H1F8% (0x28 + n * 0x10)

Channel n Counter Z5{7#%, s T — A& N &8 41 Wrek PWM H1%% 5]
KFW. 5 Reload T7#+ 2481, Counter 7517 2% 40 18 S A 2 AR 4 i i A5
A

Channel n Counter 771748 & X W5E 12-15 Fi7s .
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%% 12-15 Counter Register
Name Bit | Type | Description Reset
Counter | 31:0 | RO | The counter for the counting of Timer/PWM 0x0

Refer to Table 9 to Table -14 for the field
definitions with respect to the channel mode.

12.3 IRENRBUEN (PWM)

12.3.1 BEEDERHE X

PWM X3} B 40E Lk 12-16 fin. PWM SR g £ e ST
bsp\driver\ae350\pwm_ae350.c. pwm_ae350.h #

bsp\driveninclude\Driver PWM.h.
& 12-16 RENFHHE X

UKz R £ IR
GetVersion FREL PWM IREN ) R AAE B
GetCapabilities SREC PWM R3] Zhfe (5 S
Initialize Haat PWM $2 1
Uninitialize HE PWM 1
PowerControl i€ PWM $2 L) DhFERR
Control Bl E PWM B0 E, $ATHEE 1#E
SetFreq B PWM i
Output FR A 52 1 5 25 LI PWM %
GetStatus ARELPWM £ RS
12.3.2 IRR)eR Frfiid
PLUR &1 FEL R PWM 3K A R B0E o
GetVersion

GetVersion B EUE LR 12-17 Fis.
2= 12-17 GetVersion BHEENX

ic] AE350_DRIVER_VERSION (*GetVersion)(void)
Eifipa FREL PWM BRI AR AR

ZH 7

R IEE PWM 3Kz} S B AR A S,
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12 PIT 12.3 YRBhRHE L (PWM)
GetCapabilities
GetCapabilities Fi%iE L& 12-18 s
7% 12-18 GetCapabilities FR¥IE X
JR A AE350_PWM_CAPABILITIES (*GetCapabilities) (void)
it R PWM XA D e (S S
SH 7
IR [Al4E PWM K5 D) BEfE B
Initialize
Initialize pfi%iE LUnK 12-19 Fror.
% 12-19 Initialize EHIHEX
gt int32_t (*Initialize)(AE350_PWM_SignalEvent cb_event)
EiHBEN ¥tGt PWM 421
ZH cb_event: 5[ AE350 PWM_SignalEvent [al3 g %5 (1) 5%
A EIRiE) MR RAEPATE R, R E—MUE
Uninitialize
Uninitialize B8 %0E X I14& 12-20 Fios
% 12-20 Uninitialize &EHE X
JREY int32_t (*Uninitialize)(void)
i) HIE PWM £
2 i
R [EE R R AT R, 3R A A U
PowerControl
PowerControl B#E X In& 12-21 fiR.
%% 12-21 PowerControl BR¥IE X
JR A int32_t (*PowerControl)(AE350_POWER_STATE state)
it frE PWM 42 [ DR 2
S8 state: PWM 2 CIIFERE, f4:
AE350_POWER_FULL: Set up peripherals for data transfers,
enable interrupts and DMA
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12 PIT 12.3 I3k HoE L (PWM)
AE350_POWER_LOW: Enable power-saving
AE350_POWER_OFF: Terminate pending data transfers and
disable peripherals, related interrupts and DMA

R [EE MR RAEPATH R, R E—AUE
Control
Control FR#UE X WEE 12-22 Fir.
# 12-22 Control HHE X
JR A int32_t (*Control)(uint32_t control, uint32_t arg)
i P& PWM 3 O RE, TR E HRAE
28 Control: PWM BR#$2 [ i) —Ffise B B AT 1) — Ffge
arg: PWM #ij il i
R [AE IR R AT R, 3R A A U
“control” I “arg” BB S5EAEWMER 12-23 Fin.
%% 12-23 Control Settings or Operations
Options for Control arg Specifies Settings or Operations
AE350_PWM_ACTIVE_CONFIGURE | PWM output Activates PWM
AE350 PWM_PARK_LOW channel Sets the PWM park
value to low
AE350_PWM_PARK_HIGH Sets the PWM park
value to high
AE350_PWM_CLKSRC_SYSTEM Selects a system clock
source
AE350 PWM_CLKSRC_EXTERNAL Selects an external
clock source
SetFreq
SetFreq e XNk 12-24 fiis.
%% 12-24 SetFreq BREENX
JEi Y int32_t (*SetFreq)(uint8_t pwm, uint32_t freq)
Eiiip BHE PWM i
SH pwm: PWM %t ifiE 5
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12 PIT

12.4 KRR EE XL (PIT Timer)

freq: PWM % A

R [EE AR R AEPATHE R, R B E

Output
Output FRFE LNk 12-25 Fis.

&R 12-25 Output REE X

gt int32_t (*Output)(uint8_t pwm, uint8_t duty)

Eit:pu AR g 15 S EE T e PWM it

ZH pwm: PWM %t i 5

duty: PWM iyt i 5 45 te

pAEIf ] IR RAEPAT R R, IR B AN UE

GetStatus

GetStatus &€ LIk 12-26 Fis.

R 12-26 GetStatus FHHE X
JR AL AE350_PWM_STATUS (*GetStatus)(void)
ik SR PWM 2 1 HPIRES
S 7
IR B PWM # [ 4 FRRAS

12.4 BRENRBE X (PIT Timer)
12.4.1 IERIEREE X

PIT Timer 33/ sR #E X an#k 12-27 Fios. PIT Timer 3Kz & 0E AL

MUG1029-1.3

T bsp\driver\ae350\pit_ae350.c. pit_ae350.h F
bsp\driveninclude\Driver_PIT.h.

R 12-27 WREN R BUE X
UK R H B
GetVersion FREL PIT Timer SR30 IR A S 2
Initialize YIgatk PIT Timer £z 11
Read BEEL PIT Timer B [A] 8%
Control FCE PIT Timer 2 L WE, $UATHRE ERLE
SetPeriod WH PIT Timer J&
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12 PIT 12.4 YRz HoE X (PIT Timer)
UK bR # P
GetStatus RELPIT Timer $2 RES
GetTick SR PIT Timer [ (8]S4 tick
12.4.2 BR R H ik
DL &5 VEGREA PIT Timer HI3X 5 eR € o
GetVersion
GetVersion eR#UE X W3 12-28 Fir.
%R 12-28 GetVersion EREUENX
J A AE350_DRIVER_VERSION (*GetVersion)(void)
it FREL PIT Timer SR8 AL B
ZH y
pAEIf ] PIT Timer JXz) 3L A ilCAAE 2
Initialize
Initialize B&HUE XL 12-29 Pios.
% 12-29 Initialze HIHEX
J Y int32_t (*Initialize)(void)
it Ik PIT Timer 411
2 7
pAEIf ] IR RAEPAT R R, IR [El AN UE
Read
Read s e X sk 12-30 s,
% 12-30 Read EFHHIE N
JR A uint32_t (*Read)(uint32_t tmr)
fifiidk BEE PIT Timer I [H18K
ZH tmr: PIT J@IE5
2 [Al4E PIT Timer f A ()
Control
Control R E X W3 12-31 s,
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12 PIT 12.4 WKz HGE X (PIT Timer)
2= 12-31 Control EREIE N
JR A int32_t (*Control)(uint32_t mode, uint32_t tmr)
Eit:pu BCE PIT Timer 3% I HIBCE, PATIRE KI#ME
24 mode: PIT Timer BXa}4 1 ) — M5 B s AT i — M A
tmr:  PIT#iE S
R [AE MR RAEPAT R, 1R Bl UE
“mode” Ml “tmr” B S5#EMEWK 12-32 k.
%% 12-32 Mode Settings or Operations
Options for Mode tmr Settings or Operations
Specifies
AE350_PIT_TIMER_START PIT channel | Start simple timer
AE350_PIT_TIMER_STOP Stop simple timer
AE350_PIT_TIMER_INTR_ENABLE Enable simple timer
interrupt
AE350_PIT_TIMER_INTR_DISABLE Disable simple timer
interrupt
AE350_PIT_TIMER_INTER_CLEAR Clear simple timer interrupt
SetPeriod
SetPeriod B X415 12-33 iR .
% 12-33 SetPeriod EHE N
JR 2 int32_t (*SetPeriod)(uint32_t tmr, uint32_t period)
ik W E PIT Timer J&3
ZH period: PIT Timer J& ]
tmr:  PIT &5
R [EE IR R AT HE R, IR A AN U
GetStatus
GetStatus PR HUE N3 12-34 P
3 12-34 GetStatus BHEE X
JR A uint32_t (*GetStatus)(uint32_t tmr)
Eitipa FREL PIT Timer 42 1 HPRAS
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12 PIT 12.4 WA HE XL (PIT Timer)
ZH tmr: PIT iS5
IR [HE PIT Timer £ O 1 24 FPIRES
GetTick
GetTick M#UE LN 12-35 K.
%% 12-35 GetTick EREUE N
JR A uint32_t (*GetTick)(uint32_t mode, uint32_t sec)
Eitipa SRELPIT Timer [ (8] A7 tick
ZH mode: PIT Timer Jxz)j42% 1115 B 8l AT I — PP A
sec:  [F[HJELA tick
1R [HE PIT Timer FFD B G80RD R B[R] B tick
“mode” WHE 5#EWE 12-36 Fr.
%% 12-36 Mode Settings or Operations
Options for mode Settings or operations
AE350 PIT_TIMER_SEC_TICK Get second time unit tick
AE350_PIT_TIMER_MSEC_TICK Get microsecond time unit tick
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13 WDT 13.1 fais

13 WDT

13.1 #&iv

Gowin RiscV_AE350_SOC & —4~ WDT (Watch Dog Timer), HT
b7 IEFE P AEPAT B iR K A RBBUE -

13.1.1 $¥4E

X ¥ AMBA 2.0 APB & 2 i FIE

= WDT i, SCRp A & AL

SCFRFPE I R WA A S DRI LA

A G R ) 5 IS S IS A

R E MBS, HTa A4S IR E 5 E N 4%
SCHFFANERE 15 WDT

13.1.2 EHIiEFE

WDT S5 HE Rtk 13-1 Fioso
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13 WDT 13.2 FiiEasE X

13-1 WDT &H31EE

> wdt_int
: > wdt_rst
APB Register File <:> WDT control
Bus T
pclk

e-— extclk
Countel______| Clockcontrol [} wdt_paus
enable K : e

13.1.3 Ihgefmik

WDT 24— PIEr BibLil, ARGk R GE80E

S5 MBS B, WIRIFR WDT i, I L TP I B
F i WDT, WIS “wdt_int” 45 .

S ATEROYERIIBL (E R B B SLFA . TP WDT
Sfr, 36 ELLES B B A TS WOT, TIAIRIE 5 “wdt rst” i

13.2 FHFER/EN
13.2.1 FEF/ENX

WDT Z5f7-d & X UIER 13-1 fizm. WDT 254748 & AL T
bsp\ae350\ae350.h.

*®13-1 FEREX
kWA TFAF AR ik
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 CTRL Control Register
0x14 RESTART Restart Register
0x18 WREN Write Enable Register
0x1C ST Status Register
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13 WDT

13.2 FFfrasE X

13.2.2 HFiFesHaid

DU &5 PEATHE WDT S 4748 € o
AT A R AR AR MR U R

MUG1029-1.3

RO: Read-only
WO: Write-only
R/W1C: Readable and Write 1 to clear
WP: Write protected
R/WP: Readable and Write protected
DC: Don't care

ID # Revision ZFEF8§ (0x00)

ID 1 Revision #7728 F T-{#4% ID A1 Revision 4w'5, WIIGEMKE T Fr
H 4. 1D il Revision ZF {788 & X W13 13-2 ffirs.

%% 13-2 ID and Revision Register

Name

Bit

Type

Description Reset

ID

31:12

RO

ID number for WDT 0x03002

RevMaijor

11:4

RO

Major revision number Revision Dependent

RevMinor

3:.0

RO

Minor revision number Revision Dependent

Control FFs% (0x10)

Control W EHI, LI IEEAES ., EEIZTERZH, W
45 Write Enable 2i/75%. Control 2i /75252 X tns% 13-3 Fis.

%% 13-3 Control Register

Name

Bit

Type

Description

Reset

31:1

Reserved

RstTime

10:8

R/WP

The timer interval of the reset stage:
: Clock period x 27
: Clock period x 28
: Clock period x 2°
: Clock period x 210
: Clock period x 2
: Clock period x 212
: Clock period x 213
: Clock period x 214

N OO o~ WON =~ O

0x0
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13 WDT 13.2 FiiEasE X

Name Bit Type Description Reset

IntTime 74 R/WP | The timer interval of the interrupt stage: 0x0
: Clock period x 26
: Clock period x 28
: Clock period x 210
: Clock period x 21
: Clock period x 212
: Clock period x 213
: Clock period x 24
: Clock period x 215
: Clock period x 27
: Clock period x 21°
10: Clock period x 22
11: Clock period x 223
12: Clock period x 225
13: Clock period x 227
14: Clock period x 22°
15: Clock period x 231

© 00 N O OO A WO DN = O

RstEn 3 R/WP | Enable or disable the watchdog reset 0x0
0: Disable
1: Enable

IntEn 2 R/WP | Enable or disable the watchdog interrupt 0x0
0: Disable
1: Enable

ClkSel 1 R/WP | Clock source of timer 0x0
0: EXTCLK
1: PCLK

En 0 R/WP | Enable or disable the watchdog timer 0x0
0: Disable
1: Enable

Restart H7Fag (0x14)

Restart 788 51897, VBT IEEANERS . BT A LT, WA
45 Write Enable 271778,

i Restart & 47 & #5 5 A TAC & HIME “WDT_RESTART_NUM”, |
HF e s, DAL RGEAER d . IR B EA 2
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13 WDT 13.2 FFf7aeE X
“WDT_RESTART_NUM”, | WDT 2% %5 #4E
Restart 27 f7 4% & X W15 13-4 iR,
%% 13-4 Restart Register
- 31:16 | - Reserved -
Restart | 15:0 | WP | Write the magic number “WDT_RESTART_NUM” | DC
to restart the watchdog timer.
Write Enable Z778% (0x18)
Control 77 f7#% 1 Restart 77 1725 &R 18 — AN 22 5 AL R 31T 9
T, Write Enable #F f7#348 H— MR T “WDT_WREN_NUM” K%
i, DUMEAE R AN aF A7 s P BT AT — A BT S5 S BRI LA, AEFRI S
R WDT T3 I G S2 5 BB, #2 FHROT 8 ZF A2 28 (05 DR AL
Write Enable % 17-#% i€ X 415 13-5 iR .
%% 13-5 Write Enable Register
- 31:16 | - Reserved -
WEn | 15:0 | WO | Write the magic number DC
“WDT_WREN_NUM” to disable the write
protection of the Control Register and the Restart
Register.
Status FFa% (0x1C)
Status &7 #% & L WK 13-6 firr.
%% 13-6 Status Register
- 311 | - Reserved -
IntExpired | O R/W1C | The status of the watchdog interrupt timer 0x0
0: timer is not expired ye
1: timer is expired
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13 WDT 13.3 IR EE X

13.3 IERN R HE N

13.3.1 BEEIERHE X

WDT 3Kz} ek #oE LNk 13-7 fiax. WDT 35 s #E AT
bsp\driver\ae350\wdt_ae350.c. wdt_ae350.h #/
bsp\driveninclude\Driver WDT.h.

& 13-7 BRIRBE N
I 7)) o 2 i3
GetVersion SRELWDT R34 5 &
GetCapabilities FREL WDT ZXsh ) REfS B
Initialize ¥itst WDT #% 1
Uninitialize A WDT #1
Control i & WDT 1 1 ik
Enable )3 WDT
Disable KM WDT
RestartTimer #Jg WDT
ClearlrqStatus TEFE WDT sk As
GetStatus SRELWDT #: 0 FPIRAS
13.3.2 R} R F A
DL & 4R WDT 195K 3] R 20E
GetVersion
GetVersion B#E L IN5E 13-8 flis.
% 13-8 GetVersion EREE N
JR A AE350 DRIVER_VERSION (*GetVersion)(void)
it SRILWDT SR AR AR5 2
ZH 7
iR Bl WDT IREh SEHL R AAE &

GetCapabilities
GetCapabilities F%E L3 13-9 FR.
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13 WDT 13.3 Jah ki HUE
& 13-9 GetCapabilities EFHEE X
JR A AE350_ WDT_CAPABILITIES (*GetCapabilities) (void)
Eit:pu KA WDT R3¢ T fefs 2
ZH y
IR [Al4E WDT 3K 5] () Dy §é A 12
Initialize
Initialize pR#E X WF 13-10 Fros.
% 13-10 Initialize E¥E X
JRAY int32_t (*Initialize)(AE350_WDT_SignalEvent cb_event)
EiHBEN WItEtk WDT #211
ZH cb_event: f&[i AE350 WDT_SignalEvent [5] i g % ity #8 41
R EME IR R AESATHE B, IR Bl — A fUE
Uninitialize
Uninitialize e #0E X2k 13-11 s .
= 13-11 Uninitialize EREEN
g 7 int32_t (*Uninitialize)(void)
i) H# WDT #: 1
ZH y
I [Al4E R R AEPATHGE, IR [E—N A
Control
Control &% € X W15 13-12 o,
= 13-12 Control EBHEE N
gt int32_t (*Control)(uint32_t control, uint32_t arg)
it B & WDT # 1 1) &
ZH control: WDT 3Rz# 1 (1) — Mk E
arg: WDT FHs 0 5 3
LI MR RAPATH R, & E—E
“control” 1 “arg” BEUWFER 13-13 AR
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13 WDT

13.3 IR EE X

MUG1029-1.3

% 13-13 Control Settings or Operations

Options for Control arg Specifies Settings

AE350 WDT _CLKSRC_APB time period The WDT timer refers to
(clock cycle) the APB clock.

AE350_ WDT_CLKSRC_EXTERNAL The WDT timer refers to

the external clock.

Enable

Enable pR#E XN 13-14 Fiw.

% 13-14 Enable &HHIE X
JR A void (*Enable)(void)
o 5 WDT
ZH y
A EIRiE) y
Disable

Disable &% E X3 13-15 s,

% 13-15 Disable HHIEX
JR A void (*Disable)(void)
ik KM WDT
ZH .
I [Al4E o
RestartTimer

RestartTimer pf %€ X U3 13-16 fizs.

% 13-16 RestartTimer ER#E N

JR A void (*RestartTimer)(void)
it 5 WDT

ZH y

IR [l 4E y
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13 WDT 13.3 IR EE X

ClearlIrqStatus

ClearlrgStatus F#E X N3k 13-17 fiis.
% 13-17 ClearIrqStatus BREUE X

JRAY void (*ClearlrgStatus)(void)

iR 15K WDT Ik

24 7

IR B 7
GetStatus

GetStatus B #UE X UN3E 13-18 Fiars.

3R 13-18 GetStatus HHENX

JRAY AE350 WDT_STATUS (*GetStatus)(void)

it FRELWDT £ 0 [FPRES

ZH 7

12 [Al4E WDT 4 F 24 RAS
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14 DMA 14.1 fais

14 oua

14.1 &4y
Gowin RiscV_AE350_SOC & —> DMA (Direct Memory Access)
EEs, TR 2R B A3 & 2 18] S RO AL B
14.1.1 ﬁﬁE
® 7fF AMBAAXI4 1 APB4 2 £ h iU E
® =ik 8/ -AACEN DMA HiE
® 21X 16 ZH DMA iE=R/ma N, - FiEfEET
® ik 2 AXI ENlimE, T EELAR
® Zii2 N AIELE ) DMA #%
® I FF—A APB MWL, FT DMA 25728 4mfe
® il E AXI HihibA7TE: 24-64 fif
® 1At E AXI HHEfiTE: 32. 64. 128 1Y 256 fif
® R 2 AR H EC R AR AL
® 7F DMA L4
14.1.2 G5HHERE

DMA 25 KJHE a1 14-1 Bl
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14 DMA 14.1 fafr
14-1 DMA £31EE
é AX1 Master O AXI M;lster 1 ;
3 I —————— 7N
é dma_core_0 dma_co rel_l é
FIFO_0 FIFO_1
g DMA_engine 0 DMA_engire_1 g
T T
) 1
é Register File H Channel Mux §
é APB Slave Arhiter é
14.1.3 ThEEHIA
DMA £ 28 645 2 A~ AXI 4% O H T Edlife 4, F1—A> APB ML
PO T3 A7 2 gmfs
DMA =28 ¥ £ 145 8 > DMA @i, 4> DMA iEiE 2 (it —24 Z5 /7 2%
KH AR AR R AL . AR TT LARII T 5 2 /) DMA JiiE, (24> DMA
W — AL e — 4~ DMA J83iE .
DMA =28 X ¥ 214 16 4t fHEFE S5 (dma_req/dma_ack), HT
T B 2% B B A% il
DMA ¥ il # SCRFREAE M DI RE, 7T DAZEAN 75 28 1 A0 B 28T T A 5 00 i
B 2 N A TES AR EL
DMA 5| 28 3 = At kP i o eI, 1oyt =0 ] e A
X EIGEI, DMA FI# U7 MY/ H e s, thhbidish, s,
DMA #2305 )5/ H 8 5, bk, B, DMA $H| 2515 i
WH MEE S, M REEAAR
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14 DMA 14.2 DMA %4 E

14.2 DMA & &R E

14.2.1 DMA &%

CFF DMA ThREII T W4, fE4FET ID Nk 14-1 Firs.
3% 14-1 DMA Hardware Handshake ID

Handshake ID Devices

2 SPI TX

3 SPI RX

4 UART1 TX
5 UART1 RX
6 UART2 TX
7 UART2 RX
8 12C

14.2.2 DMA Bt &

Yk DMA IHAEERIFTE B %, DMA FFoLHiL B a3k 14-2 fin. DMA JFF
KAL B & AT bsp\config\config.h.

% 14-2 DMA it B

Parameter Options Devices Reset

DRV_I2C_DMA_TX_EN 0: Disable 2C TX 0
1: Enable

DRV_I2C_DMA_RX_EN 0: Disable 12C RX 0
1: Enable

DRV_UART1_DMA_TX EN 0: Disable UART1 TX 0
1: Enable

DRV_UART1_DMA_ RX_EN 0: Disable UART1 RX 0
1: Enable

DRV_UART2_DMA _TX EN 0: Disable UART2 TX 0
1: Enable

DRV_UART2_DMA_ RX_EN 0: Disable UART2 RX 0
1: Enable

DRV_SPI_DMA_TX_EN 0: Disable SPITX 0
1: Enable
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14 DMA

14.3 FifrasE X

Parameter Options Devices Reset
DRV_SPI_DAM_RX_EN 0: Disable SPI RX 0
1: Enable

14.3 FHER/EN

14.3.1 FHF|/EN
DMA 25774852 X 1% 14-3 Jiir. DMA %547 8858 AT

MUG1029-1.3

bsp\ae350\ae350.h.

R 143 FERENX
stk fw A A7 s R ik
0x00 IDREV ID and Revision Register
0x04~0x0C - Reserved
0x10 DMACFG DMAC Configuration Register
0x14~0x1C - Reserved
0x20 DMACTRL DMAC Control Register
0x24 CHABORT Channel Abort Register
0x18~0x2C - Reserved
0x30 INTSTATUS Interrupt Status Register
0x34 CHEN Channel Enable Register
0x38~0x3C - Reserved
0x40 + ChnCtrl Channel N Control Register (N: Number of
N*0x20 channels, 0~7)
0x44 + ChnTranSize Channel N Transfer Size Register (N: Number of
N*0x20 channels, 0~7)
0x48 + ChnSrcAddrL Channel N Source Address Low Part Register
N*0x20 (N: Number of channels, 0~7)
0x4C + ChnSrcAddrH | Channel N Source Address High Part Register
N*0x20 (N: Number of channels, 0~7)
0x50 + ChnDstAddrL Channel N Destination Address Low Part
N*0x20 Register (N: Number of channels, 0~7)
0x54 + ChnDstAddrH | Channel N Destination Address High Part
N*0x20 Register (N: Number of channels, 0~7)
0x58 + ChnLLPointerL | Channel N Linked List Pointer Low Part Register
N*0x20 (N: Number of channels, 0~7)
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14 DMA

14.3 FifrasE X

stk WA T AF s AR P
0x5C + ChnLLPointerH | Channel N Linked List Pointer High Part Register
N*0x20 (N: Number of channels, 0~7)

14.3.2 HFEFESF[HEA
PAR - 5 PEAT#E DMA 274785 € X o
REE Stk R R A IR

MUG1029-1.3

RO: Read-only

WO: Write-only

R/W: Readable and Writeable

R/W1C: Readable and Write 1 to clear

ID #1 Revision ZFEF8§ (0x00)

ID 1 Revision &7 728 T-{#4% ID A1 Revision 4w, #IIGHEMKE T Fr
H 4. 1D il Revision 27788 & X 3 14-4 Fix.

%% 14-4 ID and Revision Register

Name Bit Type | Description Reset

ID 31:8 | RO ID number for DMAC 0x010230
RevMajor | 7:4 RO Maijor revision number Revision Dependent
RevMinor 3:0 RO Minor revision number Revision Dependent

DMAC Configuration &8y (0x10)
DMAC Configuration 25 728 & X WK 14-5 PR .
%% 14-5 DMAC Configuration Register

should be configured to avoid
signal integrity problems when the
request signal is not clocked by the
system bus clock, which the DMA
control logic operates in. If the

Name Bit Type | Description Reset

ChainXfr 31 RO | Chain transfer Configuration
0: Chain transfer is not configured | dependent
1: Chain transfer is configured

ReqSync 30 RO | DMA request synchronization. The | Configuration
DMA request synchronization dependent
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14 DMA

14.3 FifrasE X

MUG1029-1.3

Name

Bit

Type

Description

Reset

request synchronization is not
configured, the request signal is
sampled directly without
synchronization.

0: Request synchronization is not
configured

1: Request synchronization is
configured

29:26

Reserved

DataWidth

25:24

RO

AXI bus data width
0: 32 bits

1: 64 bits

2: 128 bits

3: 256 bits

Configuration
dependent

AddrWidth

2317

RO

AXI bus address width
24: 24 bits
25: 25 bits

64: 64 bits
Others: Invalid

Configuration
dependent

CoreNum

16

RO

DMA core number
0: 1 core
1: 2 cores

Configuration
dependent

BusNum

15

RO

AXI bus interface number
0: 1 AXl bus
1: 2 AXI busses

Configuration
dependent

ReqgNum

14:10

RO

Request/acknowledge pair number
0: 0 pair

1: 1 pair

2: 2 pairs

16: 16 pairs

Configuration
dependent

FIFODepth

9:4

RO

FIFO depth
4: 4 entries
8: 8 entries
16: 16 entries

Configuration
dependent
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14 DMA 14.3 FFf7aeE X
Name Bit Type | Description Reset
32: 32 entries
Others: Invalid
ChannelNum | 3:0 RO | Channel number Configuration
1: 1 channel dependent
2: 2 channels
8: 8 channels
Others: Invalid
DMAC Control 785 (0x20)
DMAC Control # /7% € X a3 14-6 FR .
%% 14-6 DMAC Control Register
Name | Bit | Type | Description Reset
- 311 - Reserved -
Reset | 0 WO | Software reset control. Write 1 to this bit to reset the | 0x0
DMA core and disable all channels.
Channel Abort F1F78% (0x24)

Channel Abort 277 %% T4 %] DMA il iE &5k, A s i H
1Ak AER] . EIEEA n B, bR IEE n e, HETiEEiE
AT RIS AT IR S AR S 58 i, LA S AT A 3 e AXIT BMSCHI TS 0 o 385 1)
Interrupt Status 27 £7 250 NI E N 1 RIFGERZ 1AL,

Channel Abort &7 f7-#% € X N3 14-7 oK.

%% 14-7 Channel Abort Register
Name Bit | Type | Description Reset
ChAbort | N- | WO | Write 1 to bit n to abort channel n. The bits should | 0x0
1:0 only be set when the corresponding channels are
enabled. Otherwise, the writes will be ignored for
channels that are not enabled. (N: Number of
channels)
Interrupt Status B Fax (0x30)

Interrupt Status 77 f7 25 EHE L i H . RN IEIRES . il iE S 2]

Ao T ACRAR I, BB TE B A T EOIRAS . A B A R 2 B AT
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14 DMA 14.3 FiiasE X
BF,  ELEIE A R A RS . B NMEE A —ANRESAL, WS AR 1 s
HXRAWELE, 2RSS 0,

Interrupt Status Z7 /7 2% € L WK 14-8 fiw.
% 14-8 Interrupt Status Register
Name | Bit Type Description Reset
- 31:24 | - Reserved -
TC 23:16 | RIW1C | The terminal count status, one bit per channel. 0x0
The terminal count status is set when a channel
transfer finishes without the abort or error event.
0: Channel n has no terminal count status
1: Channel n has terminal count status
Abort | 15:8 | RIW1C | The abort status of channel, one bit per 0x0
channel. The abort status is set when a channel
transfer is aborted.
0: Channel n has no abort status
1: Channel n has abort status
Error | 7:0 R/W1C | The error status, one bit per channel. The error | 0x0
status is set when a channel transfer
encounters the following error events:
Bus error
Unaligned address
Unaligned transfer width
Reserved configuration
0: Channel n has no error status
1: Channel n has error status
Channel Enable 788 (0x34)
Channel Enable 771788 %7~ DMA JEIE ) TT EIRAS . WA NS E
LR, IREMA S %5742 FTF Channel N Control 2772
“Enable” {rff%54 .
Channel Enable #1723 € X W% 14-9 Fiw.
%% 14-9 Channel Enable Register
Name | Bit Type | Description Reset
ChEN | N- RO | Alias of the Enable field of all Channel N Control 0x0
1:0 registers
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14 DMA

14.3 FifrasE X

MUG1029-1.3

Channel N Control H7F8§ (0x40 + N*0x20)
Channel N Control (N: #iE 5 0~7) ZFAE88E X FE 14-10 AR,
%% 14-10 Channel N Control Register

Name

Bit

Type

Description

Reset

SrcBuslInfldx

31

R/W

Bus interface index that source data is read
from

0: Data is read from bus interface 0
1: Data is read from bus interface 1

0x0

DstBusInfldx

30

R/W

Bus interface index that destination data is
written to

0: Data is written to bus interface 0
1: Data is written to bus interface 1

0x0

Priority

29

R/W

Channel priority level
0: Lower priority
1: Higher priority

0x0

28

Reserved

0x0

SrcBurstSize

27:24

R/W

Source burst size. This field indicates the
number of transfers before DMA channel
re-arbitration.

The burst transfer byte number is
(SrcBurstSize * SrcWidth).

: 1 transfer

: 2 transfers
: 4 transfers
: 8 transfers

0

1

2

3

4: 16 transfers
5: 32 transfers

6: 64 transfers

7: 128 transfers
8: 256 transfers
9: 512 transfers
10: 1024 transfers

11~15: Reserved, setting this field with a
reserved value triggers the error exception

0x0

SrcWidth

23:21

R/W

Source transfer width
0: Byte transfer
1: Half-word transfer

0x2
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Name

Bit

Type

Description

Reset

2: Word transfer

3: Double word transfer
4: Quad word transfer
5: Eight words transfer

6~7: Reserved, setting this field with a
reserved value triggers the error exception

DstWidth

20:18

R/W

Destination transfer width.

Both the total transfer byte number and the
burst transfer byte number should be
aligned to the destination transfer width;
otherwise the error event will be triggered.
For example, destination transfer width
should be set as byte transfer if total
transfer byte is not aligned to half-word.
See field SrcBurstSize above for the
definition of burst transfer byte number and
Channel N Transfer Size register (0x44 +
N*0x20 for the definition of the total transfer
byte number.

0: Byte transfer

1: Half-word transfer

2: Word transfer

3: Double word transfer

4: Quad word transfer

5: Eight words transfer

6~7: Reserved, setting this field with a
reserved value triggers the error exception

0x2

SrcMode

17

R/W

Source DMA handshake mode
0: Normal mode
1: Handshake mode

0x0

DstMode

16

R/W

Destination DMA handshake mode
0: Normal mode

1: Handshake mode

0x0

SrcAddrCitrl

15:14

R/W

Source address control
0: Increment address
1: Decrement address
2: Fixed address

3: Reserved, setting the field with this value

0x0
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Name

Bit

Type

Description

Reset

triggers the error exception

DstAddrCtrl

13:12

R/W

Destination address control
0: Increment address

1: Decrement address

2: Fixed address

3: Reserved, setting the field with this value
triggers the error exception

0x0

SrcReqSel

11:8

R/W

Source DMA request select. Select the
request/ack handshake pair that the source
device is connected to.

0x0

DstReqSel

7:4

R/W

Destination DMA request select. Select the
request/ack handshake pair that the
destination device is connected to.

0x0

IntAbtMask

R/W

Channel abort interrupt mask
0: Allow the abort interrupt to be triggered
1: Disable the abort interrupt

0x0

IntErrMask

R/W

Channel error interrupt mask
0: Allow the error interrupt to be triggered
1: Disable the error interrupt

0x0

IntTCMask

R/W

Channel terminal count interrupt mask

0: Allow the terminal count interrupt to be
triggered

1: Disable the terminal count interrupt

0x0

Enable

R/W

Channel enable bit
0: Disable
1: Enable

0x0

Channel N Transfer Size ZFFax (0x44 + N*0x20)
Channel N Transfer Size (N: iHi&S5 0~7) ZFffas€ X W% 14-11 fr

7N o

%% 14-11 Channel N Transfer Size Register

Name Bit

Type

Description

Reset

TranSize | 31:0 | R’\W

Total transfer size from source. The total number
of transferred bytes is (TranSize * SrcWidth).
This register is cleared when the DMA transfer is

0x0
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Name

Bit

Type

Description

Reset

done.

If a channel is enabled with zero total transfer
size, the error event will be triggered and the
transfer will be terminated.

Channel N Source Address Low Part ZF7Fs% (0x48 + N*0x20)

Channel N Source Address Low Part (N: iES 0~7) Zif7esE XN
%% 14'12 Fﬁz]—‘—\‘o

%% 14-12 Channel N Source Address Low Part Register

Name

Bit

Type

Description

Reset

SrcAddrL

31:0

R/W

Low part of the source starting address. When

the transfer completes, the value of {SrcAddrH,

SrcAddrL} is updated to the ending address.
This address must be aligned to the source
transfer size; otherwise, an error event will be
triggered.

0x0

Channel N Source Address High Part 778§ (0x4C + N*0x20)

Channel N Source Address High Part (N: i85 0~7) ZifrssE X
ﬁn%% 14'13 Fﬁﬂ_‘—\Ao

%% 14-13 Channel N Source Address High Part Register

Name

Bit

Type

Description

Reset

SrcAddrH

31:0

R/W

High part of the source starting address. When
the transfer completes, the value of {SrcAddrH,
SrcAddrL} is updated to the ending address.
This register exists only when the address bus
width is wider than 32 bits.

0x0

Channel N Destination Address Low Part 7788 (0x50 + N*0x20)

Channel N Destination Address Low Part (N: &S 0~7) ZifE8eE
X nZ 14-14 Fix.

%% 14-14 Channel N Destination Address Low Part Register

Name Bit | Type | Description Reset
DstAddrL | 31:0 | RW | Low part of the destination starting address. 0x0
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Name Bit | Type | Description Reset

When the transfer completes, the value of
{DstAddrH, DstAddrL} is updated to the ending
address.

This address must be aligned to the destination
transfer size; otherwise the error event will be
triggered.

Channel N Destination Address High Part F7£8§ (0x54 + N*0x20)

Channel N Destination Address High Part (N: iS5 0~7) a7 E
XA 14-15 s

%% 14-15 Channel N Destination Address High Part Register

Name Bit | Type | Description Reset

DstAddrH | 31:0 | R/W | High part of the destination starting address. 0x0
When the transfer completes, the value of
{DstAddrH, DstAddrL} is updated to the ending
address.

This address must be aligned to the destination
transfer size; otherwise the error event will be
triggered.

This register exists only when the address bus
width is wider than 32 bits.

Channel N Linked List Pointer Low Part 1785 (0x58 + N*0x20)

Channel N Linked List Pointer Low Part (N: JHi&ES 0~7) Zffaew
X2 14-16 Fizxs.

%% 14-16 Channel N Linked List Pointer Low Part Register

Name Bit | Type | Description Reset
LLPointerL 31:3 | R\W | Low part of the pointer to the next 0x0
descriptor. The pointer must be double word
aligned.
- 21 |- Reserved -

LLDBusInfldx | 0 R/W | Bus interface index that the next descriptor | 0x0
is read from

0: The next descriptor is read from bus
interface O

1: The next descriptor is read from bus
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14.4 IRFERHE X

Name Bit | Type

Description

Reset

interface 1

This filed exists only when both dual master
interfaces and chain transfer are supported

Channel N Linked List Pointer High Part 778§ (0x5C + N* 0x20)
Channel N Linked List Pointer High Part (N: i#li& 5 0~7) & F8E

AN 14-17 FioR.

%% 14-17 Channel N Linked List Pointer High Part Register

Name Bit | Type

Description

Reset

LLPointerH | 31:0 | R'IW

High part of the pointer to the next descriptor.

This register exists only when the address bus
width is wider than 32 bits.

0x0

14.4 BEheREE X
14.4.1 IERIREE X

DMA IRZ ek #0E LWk 14-18 ffizn. DMA IKz) R £ e AT
bsp\driver\ae350\dma_ae350.c. dma_ae350.h,

7 14-18 WRFERHBUE X
UK bR 2 i
dma_initialize ¥ItH L DMA %1
dma_uninitialize #1%, DMA #:11

dma_channel_configure

N R — AL E DMA i#iE

dma_channel_enable

¥ = DMA iEiE

dma_channel_disable

4] DMA iEiE

dma_channel_get_status

& DMA JEIE T Bk A

dma_channel_get_count

AR DMA 38 3 A fa Al 1) S

dma_channel_abort

24 DMA iBiE

MUG1029-1.3
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14 DMA 14.4 355 R HUE
14.4.2 IR R FHEiA
PR &1 FE4HHA DMA [¥1 5K 50 2R £50E S
dma_initialize
dma_initialize FIHUE XN 14-19 PR
R 14-19 dma_initialize EFREE X
JR A int32_t dma_initialize(void)
Eitipa ¥tEtk DMA 211
ZH y
A EIRiE) MR RAEPATEH R, R E—MUE
dma_uninitialize
dma_uninitialize p& %€ X N3 14-20 Frox.
R 14-20 dma_uninitialize EREEN
JR A int32_t dma_uninitialize(void)
ik H% DMA #:11
ZH o
IR [Al4E IR RAEPATHR, R B UE
dma_channel _configure
dma_channel_configure s% e X a1k 14-21 fioR.
£z 14-21 dma_channel_configure ER¥IE X
JR int32_t dma_channel_configure(uint8_t ch,
uint32_t src_addr,
uint32_t dst_addr,
uint32_t size,
uint32_t control,
DMA_SignalEvent_t cb_event)
ik R — LA E DMA il iE
ZH ch: J#iES
src_addr: JEihE
dst_addr: HyHbht
size: A 1IEE
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14.4 IRZNEHE X
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control: i 5
cb_event: &7 DMA_SignalEvent_t 711 o8 £ (1) 55T

iR AL

IR AEPATH R, IR Bl UE

dma_channel enable

dma_channel_enable PR %E X IR 14-22 Fiw.
%R 14-22 dma_channel_enable ER¥E N

Rt int32_t dma_channel_enable(uint8_t ch)
Eitipa 75 DMA JEiE

%%ﬁ ch: ﬁjﬁ_%

IR [FHE W R AEPATHR, REI—/MAE

dma_channel disable

dma_channel_disable B&#E LNk 14-23 Fis.
2= 14-23 dma_channel_disable BA¥E X

JR A int32_t dma_channel_disable(uint8_t ch)
ik 5 Ml DMA JiiE

ZH ch: HE S

IR [Al4E WRRAPATHER, R [l —ANUE

dma_channel get_status

dma_channel_get_status Bi%E X% 14-24 fis.
#% 14-24 dma_channel_get_status BR¥ENX

kic] uint32_t dma_channel_get_status(uint8_t ch)
it o DMA G3E T H Bk M

ZH ch: JHiE

IR A DMA 3 3E PR A

dma_channel_get_count

dma_channel_get_count B #E X U1FE 14-25 FioR.
%% 14-25 dma_channel_get_cout EHIE X

JR A uint32_t dma_channel_get_count(uint8_t ch)
Eitipa SR DMA T A% it 10 2
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14 DMA 14.4 IR R EE X

R [EE DMA 3 18 {5 Kot (1 2

dma_channel_abort
dma_channel_abort P& E LUK 14-26 A,
%% 14-26 dma_channel_abort BH¥E X

JR A int32_t dma_channel_abort(uint8_t ch)
ik B DMA j@iE

24 ch: #iES

IR [Al4E IR AT AR PR AR R R IR [B]
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15 PLMT 15.1 fais

1 5 PLMT

15.1 Ejfr

RISC-V &b #8284 52 L T —> PLMT (Platform Level Machine
Timer), #&ft—ANSEEFRITHEES, LA A g i a8 InT o

15.1.1 &3iEE]

PLMT Z5MHE A 15-1 Fios
[ 15-1 PLMT &H4EE

mtime_clk %| . stoptime
mtime K——
mtip A25
mtimecmp i
i\;
AHB/AXI
15.1.2 TheEfaiA

PLMT A[F TS & F 41 RTC, R#E RISC-V BREGHTE, B2
e (mtime_clk) AT PATARFEATRANE, HB e — N 2 AR 1 i g R
Al , T BN SZ2 FTEF & HAd i e i T 4% OSSR 4 U RS, T RTC i@
WA 32768Hz [ 8. —REIFHL T, ERTERITE ] LIS RTC B 3L =41
[ IR B . RISC-V REBURILTE EL R FAE T LUs I~ 6 45 e L SR IE i 4
I B R AR

PLMT £ Z i DR IX Le Y AE L 2R A7 4 Al: - mtime A1 mtimecmpn
mtime & a2 > 64 A7 (S THE AR I B, B mtime_clk 7.
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15 PLMT

15.2 FifrasE X

mtimecmpn 278 RAE— 64 A7 H1E T 5 mtime L

i—’l

mtime FIME KT 8% F mtimecmpn FIMERS, mtipn{E5#BE, FmE—1
FER AR HT. 24 mtimecmpn #S NG, TWHIER, mtpn]fE S NS,

15.2 FF|REN
15.2.1 FET|EN

PLMT & A72% € L5k 15-1 fizn. PLMT & A728 € AL T

bsp\ae350\ae350.h.

& 15-1 FER/ENX

Mok e WAE B AR Eiiipuy

0x00~0x03 MTIME[O] mtime[31:0]

0x04~0x07 MTIME[1] mtime[63:32]

0x08~0x0B MTIMECMPOI[O0] mtimecmp0[31:0] for hart 0

0x0C~0x0F MTIMECMPO[1] mtimecmp0[63:32] for hart 0

0x10~0x13 MTIMECMP1[0] mtimecmp1[31:0] for hart 1

0x14~0x17 MTIMECMP1[1] mtimecmp1[63:32] for hart 1

0x18~0x1B MTIMECMP2[0] mtimecmp2[31:0] for hart 2

0x1C~0x1F MTIMECMP2[1] mtimecmp2[63:32] for hart 2

0x20~0x23 MTIMECMP3[0] mtimecmp3[31:0] for hart 3

0x24~0x27 MTIMECMP3[1] mtimecmp3[63:32] for hart 3
15.2.2 F 75k

PR & PR 4HR PLMT 3 A788 € o
AT RGNS TE MR A0
® R/W: Readable and Writeable
Machine Time &FF8% (0x00~0x04)
Machine Time 27 f7#% & X 13K 15-2 iR
2R 15-2 Machine Time Register

Name | Bit

Type

Description

Reset

mtime | 63:0

R/W

A constant frequency real-time counter. A timer
interrupt is generated when

mtime >= mtimecmp

0x0

MUG1029-1.3
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Machine Time Compare & #F#% (0x08~0x0C)
Machine Time Compare &7 #% & X W& 15-3 Fi7w .

%% 15-3 Machine Time Compare Register

Name

Bit

Type

Description

Reset

mtimecmp

63:0

R/W

A timer interrupt is generated
when

mtime >= mtimecmp

The timer interrupt input is
de-asserted when this
register is written.

OXFFFFFFFFFFFFFFFF
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16 SMU

16.1 fais

16.1 Bt

jl(S!ﬂWU

Gowin RiscV_AE350_SOC % —4~ SMU (System Manage Unit),
RALZ IR RGEHEE T), WA B BA YRS

16.2 FEF/ENX
16.2.1 FET/BEN

SMU & A7 a5 € XU 16-1 flios.

bsp\ae350\ae350.h.

SMU & #5-4% E XL T

* 16-1 FERENX
bR | AFAEAR AR it
0x00 SYSTEMVER System ID and Revision Register
0x04 BOARDID Board ID Register
0x08 SYSTEMCFG System Configuration Register
0x0C - Reserved
0x10 WRSR Wake up and Reset Status Register
0x14 SMUCR SMU Command Register
0x18 - Reserved
0x1C WRMASK Wake up and Reset Mask Register
0x20 CER Clock Enable Register
0x24 CRR Clock Ratio Register
0x28~0x2C | - Reserved
0x30 URREGO User defined Register

MUG1029-1.3
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16 SMU 16.2 {748 E X
Wit | AR AR it
0x34 URREG1 User defined Register
0x38~0x3C | - Reserved
0x40 SCRATCH Scratch Register
0x44 HARTS _RESET REG Harts Reset Register
0x48~0x4C | - Reserved
0x50 HARTO_RESET_VECTOR | Hart O Reset Vector Register
0x54 HART1_RESET_VECTOR | Hart 1 Reset Vector Register
0x58 HART2_RESET_VECTOR | Hart 2 Reset Vector Register
0x5C HART3_RESET_VECTOR | Hart 3 Reset Vector Register
0x60~0xFC | - Reserved
0x100 PMCR Power Mode Cycle Register
0x104 PMDIR Power Mode Disable Initialization
Register
0x108 PDSR Power Domain Select Register
0x10C PSR Power Status Register
0x110 PWRR Power Wake up Record Register
0x114 PWER Power Wake up Enable Register
0x118 PCR Power Control Register
0x11C PIR Power Interrupt Register
16.2.2 FiFaaHiR
PR &5 TE4EHIA SMU 2778858 o
A7 A R TG TN RS G T -
® RO: Read-only
® R/W: Readable and writable
® W1C: Write 1 to clear
System ID #1 Revision F#F&% (0x00)
ID Fl Revision % {7 #% I T- & £7 ID #1 Revision 4’5, #IAGE KT
FIfAs . 1D #1 Revision & /74 & L A1# 16-2 Fis.
% 16-2 System ID and Revision Register
Name Bit Type Description Reset
ID 31:8 RO ID number for SMU 0x414535
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Name Bit Type Description Reset
RevMajor 74 RO Maijor revision number 0x0
RevMinor 3:0 RO Minor revision number 0x0

Board ID &7F#% (0x04)
Board ID &7 7 #% & X a13& 16-3 s .
%% 16-3 Board ID Register
Name Bit Type Description Reset
ID 31:0 RO ID number for Board 0x0174b010
System Configuration &F#F#g (0x08)
System Configuration 77 {7 %% & X W3R 16-4 Fin.
%% 16-4 System Configuration Register
Name Bit Type Description Reset
CORENUM 7:0 RO MCU core number 0x1
Wake up and Reset Status & 725§ (0x10)
Wake up and Reset Status 217 #% & X i3 16-5 s .
& 16-5 Wake up and Reset Status Register
Name | Bit | Type | Description Reset
DBG 10 | W1C | Wake up by debug requests 0x0
0: Wake up event didn’t occur
1: Wake up event has occurred
ALM 9 | W1C | Wake up by RTC alarm events 0x0
0: Wake up event didn’t occur
1: Wake up event has occurred
EXT 8 | W1C | Wake up by external events 0x0
0: Wake up event didn’t occur
1: Wake up event has occurred
SW 4 | W1C | Software Reset HW, WDT, and SW are
0: Reset didn’t occur reset to 0 during the
1: Reset has occurred AOPD power on reset
WDT 3 | W1C | Watchdog Reset HW, WDT, and SW are
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Name | Bit | Type | Description Reset
0: Reset didn’t occur reset to 0 during the
1: Reset has occurred AOPD power on reset
HW 2 | W1C | Hardware Reset HW, WDT, and SW are
0: Reset didn’t occur reset to O during the
1: Reset has occurred AOPD power on reset
MPOR | 1 | W1C | MPD Power on Reset MPOR is reset to 1
0: No action during the MPD power
1: Reset has occurred on reset
APOR | 0 | W1C | AOPD Power on Reset APORis reset to 1
0: No action during the AOPD power
1: Reset has occurred on reset
SMU Command F#F% (0x14)
SMU Command 771748 & X Wi 16-6 Fix.
%% 16-6 SMU Command Register
Name Bit | Type | Description Reset
SMUCMD | 7:0 | WO | SMU command 0x0
0x3C: Software reset to reset the whole system.
0x5A: Power off the main power domain.
0x55: Standby command that triggers the
standby request to the processor. If the Clock
Ratio Register (CRR) has been modified, SMU
waits for the clock ratio change to take effect and
then directly wakes up the processor. Otherwise,
SMU waits for a wake-up event before waking up
the processor.
Wake up and Reset Mask &FFa5 (0x1C)
Wake up and Reset Mask 27 /745 & M1 16-7 FTR .
%% 16-7 Wake up and Reset Mask Register
Name Bit | Type | Description Reset
DBGMASK | 10 | R/W | Indicates whether debug requests will trigger 0x0
wake up.
0: Debug requests will trigger wake up events
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Name Bit | Type | Description Reset
1: Debug requests will not trigger wake up
events
ALMMASK | 9 | RW | Indicates whether RTC events will trigger wake | 0x0
up.
0: RTC events will trigger wake up events
1: RTC events will not trigger wake up events
WIMASK 8 | RW | Indicates whether external events will trigger 0x0
wake up.
0: External events will trigger wake up events
1: External events will not trigger wake up
events
Clock Enable & 728 (0x20)
Clock Enable 77 fF#5H T 241 & H I A I 4. Clock Enable
FFAF-AR 8 LN 16-8 iR .
%% 16-8 Clock Enable Register
Name Bit Type | Description Reset
PIT_CLK_EN 10 R/W PIT clock enable 0x1
0: Disable clock
1: Enable clock
WDT_CLK_EN 9 R/W WDT clock enabile. 0x1
0: Disable clock
1: Enable clock
[2C_CCLK_EN 8 R/W I12C clock enable. 0x1
0: Disable clock
1: Enable clock
GPIO_CCLK EN | 7 R/W GPIO clock enable. 0x1
0: Disable clock
1: Enable clock
SPI2_CLK_EN 6 R/W SPI2 clock enable. 0x1
0: Disable clock
1: Enable clock
UART2_CLK EN | 4 R/W UART?2 clock enable. 0x1
0: Disable clock
1: Enable clock
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Name Bit Type | Description Reset
UART1_CLK_EN | 3 R/W UART1 clock enable. 0x1

0: Disable clock
1: Enable clock
PCLK_EN 2 R/W Main APB bus clock enable. 0x1
0: Disable clock
1: Enable clock
HCLK_EN 1 R/W AHB bus clock enable. 0x1
0: Disable clock
1: Enable clock
CCLK_EN 0 R/W Processor clock enable. 0x1
0: Disable clock
1: Enable clock
Clock Ratio F#F#% (0x24)
Clock Ratio & 17 #% /& X U3& 16-9 Frr.
% 16-9 Clock Ratio Register
Name Bit | Type | Description Reset
HPCLKSEL 31 | RIW HCLK and PCLK clock ratio select 0x0
0:1:1:1:1
1:1:1:1:1/2
2:1:1:1:1/4
3:1:1:1/2:1/2
4:1:1:1/2:1/4
5~7: Reserved
CCLKSEL 0 R/W Processor clock select 0x0
0: OSCH (Default)
1: Divide OSCH by 2
Scratch #7788 (0x40)
Scratch 2 17 #7E RGUILAOTB A I IR (i, 0T LA FEWT
[ ORAF— L5240, Scratch 2748 5E X W3 16-10 Frr.
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%% 16-10 Scratch Register

SCRATCH 31:0 R/W Scratch register 0x0

Harts Reset F7F8% (0x44)

Harts Reset 27 fias H T- 52 #% AE350 ‘434, Harts Reset 211728
X EE 16-11 Fis s

%% 16-11 Harts Reset Register

HARTO_RESET 0 RO Hardwired to 1 0x1

Hart0 Reset Vector Z#F2% (0x50)

Hart0 Reset 77 7 #s #1il| Jx 21 2] AE350 RISC-V Ab# &%
reset_vector[31:0fi N5 5 M, EN5]S/EshHHE. Hart0 Reset #1745 &
XU 16-12 iR,

% 16-12 Hart0 Reset Vector Register

RESET_VECTOR | 31:0 | RW | Entry address processor reset | 0x80000000

Power Wake Up Enable a5 (0x114)

Power Wake Up Enable 7i 17 H T-#& e g $44 . Power Wake Up
Enable 75 74+ € X W13 16-13 Fin.

%% 16-13 Power Wakeup Enable Register

wakeup_en | 31:0 | R'W | Each bit indicates one wakeup event. OxFFFFFFFF
0: Disable corresponding wakeup
event
1: Enable corresponding wakeup
event

EEFED] SMU Dy g S 1) Sh v itk 16-14 For .
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16 SMU 16.2 FAfE3RE L
%% 16-14 Peripheral Interrupt Sources for SMU Wakeup Events
10 DMA
9 UART2
8 UART1
7 GPIO
6 12C
5 SPI
3 PIT
2 RTC alarm interrupt
1 RTC period interrupt
TR ARG RGALA AHB/APB 41, £ 16-15 FniIfE S1EN
RGME ST
%% 16-15 The SMU Wakeup Event for System
31 HartO: meip/ueip/seip
30 HartO: mtip
29 Hart0: msip
28 HartO: debugint
27:23 Reserved
21 dbg_wakeup_req
20:1 Peripheral interrupt source, see Table 16-14
0 Reserved
TSR NZ, R 16-16 FsiIfE S1E NN iE At
%% 16-16 The SMU Wakeup Event for Core
31 Hart0: meip/ueip/seip
30 HartO: mtip
29 Hart0: msip
28 HartO: debugint
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16 SMU

16.2 Zif7deE X

Watchdog timer interrupt

27

26:23

Reserved

21

dbg_wakeup_req

20:1

Peripheral interrupt source, see Table 16-14

Reserved

NMI AL 55 7R A B 35 A RZ el S 1) rL b, S Rt LR A e

B, AEEES PAZ IO HL YRS AT DL NMIE R B B A A RS
Power Control 725 (0x118)

Power Control Z7 /7 8% & X U3 16-17 fis.

#z 16-17 Power Control Register

Capability

2:0

R/W

Power control capability.

0: Reserved

1: Dynamic voltage frequency scaling
2: Light sleep

3: Deep sleep

4~7: Reserved

0x0

Power Interrupt F#8% (0x11C)
Power Interrupt 271745 & X WK 16-18 Fir.

%% 16-18 Power Interrupt Register

PIR_EN

0

R/W

Enable power interrupt
0: Disable power interrupt
1: Enable power interrupt

0x0

PIR_PENDING

R/W

Pending power interrupt
0: Not Pending power interrupt
1: Pending power interrupt

0x0
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17 Flash 17.1 fais

17.1 @i

Gowin RiscV_AE350_SOC & — BRI Instruction Memory, i F
SPI-Flash Memory, BrA] LMENTE S A1 28 RAEMEA2ATHR S, En] LIS
4 Extended APB Slave & 24 M &, {FASMESEIL Flash 1. 5. #
Fr&FHRAE .

SPI-Flash Memory fi & —> SPI #%4i%s, {5285 10 & SPI.

17.2 L EX

SPI-Flash Memory iy 4 & LW 17-1 FizR.

R17-1HSENX
[iSe fH Eitipa
AE350_FLASH_WRITE_CMD 0x01 | Write data
AE350 FLASH PROGRAM_CMD 0x02 | Page program
AE350_FLASH_READ_CMD 0x03 | Read data

AE350_FLASH_WRITE_DISABLE_CMD | 0x04 | Write enable
AE350_FLASH_READ_STATUS_CMD 0x05 | Read status
AE350_FLASH_WRITE_ENABLE_CMD | 0x06 | Write enable
AE350_FLASH_ERASE_4K_CMD 0x20 | Sector erase (4KB)
AE350_FLASH_ERASE_64K_CMD 0xD8 | Block erase (64KB)
AE350 FLASH_ERASE_CHIP_CMD 0x60 | Chip erase

17.3 HFE/EX

SPI-Flash Memory %7435 3, 24 10 % SPI ) 10.2 217885
Xo
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17 Flash 17.4 IR EHE X

17.4 YRz R BUE X
17.4.1 BBEHFEHE K

SPI-Flash Memory 3X 2/ i #5E X Wik 17-2 ffrix. SPI-Flash Memory
X5 R HE AT extp\flash\flash.c A flash.h.

® 172 BRIRHBE N
I Z)) pR 2 Eifipa
Initialize ¥4kt SPI-Flash Memory
SwitchMode )4t SPI-Flash Memory &35/ P 4732 5 15 5
Read B
Write ¥
Program PATUN BT S HdE
Erase4KSec DA X (4KB) Ao b
Erase64KSec LA (84KB) Aok dii
17.4.2 IER) R Fr ik
DL R &V E4A#R SPI-Flash Memory HI3K 5 ik 50E X s
Initialize
Initialize F%EUE X U1 17-3 B,
#* 17-3 Initialze FHFEX
JR A int32_t (*Initialize)(void)
ik ¥I4h4k SPI-Flash Memory
ZH 7
R A MERAEPATHNR, RE—AUE
SwitchMode

SwitchMode BR#E X INER 17-4 Fis .
%= 17-4 SwitchMode EEIE X

JR A int32_t (*SwitchMode)(void)

ik D)3 SPI-Flash Memory 3%/ A 713 5 1
ZH x

R [AlE IR RAEPATHER, R[S UE
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17 Flash 17.4 5l R €
Read
Read s #E L3k 17-5 Fior.
% 17-5 Read R¥EX
JR A int32_t (*Read)(uint16_t len, uint32_t cmd, uint32_t address,
uint8_t* buf)
it
S8 len: BECHEE K
cmd: Flash 4
address: BEHUEHE ) Flash #2inibiil:
buf: 45 [ S BCEE 2247 X K FR £
IR [Al4E IR RAEPAT R, R B UE
Write
Write bR £0E 12 17-6 Fror .
& 17-6 Write BEENX
J int32_t (*Write)(uint16_t len, uint32_t cmd, uint32_t address,
uint8_t* buf)
EiHBEN
ZH len: 5 NHHE A
cmd: Flash 7%
address: 5 AH#il) Flash #ia ik
buf: fi&18 5 NHHE A7 X R
IR [l 4E WA RAEPATHNR, R B UE
Program
Program ER#UE LN 17-7 s
2 17-7 Program R E N
JR 2 int32_t (*Program)(uint16_t len, uint32_t address, uint8_t* buf)
it DWIYSESTHEE: €/
ZH len: 5 A K
address: 5 AN Flash dan it
buf: 55 NEHEZZAF X TR
IR [l 4E M RAPATE R, R E—UE
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17 Flash

17.4 IR EE X

MUG1029-1.3

Erase4KSec

Erase4KSec BREUE XUk 17-8 s
2= 17-8 Erase4KSec ER¥EN

JRAY

int32_t (*Erase4KSec)( uint32_t address)

ik

PABIIX (4KB) gt il i

¥

address: {EFREHE K] Flash #af ik

iR Bl

IR APATER, R[S UE

Erase64KSec

Erase64KSec & HE L i3k 17-9 Fix.
%R 17-9 Erase64KSec BREUE X

IF%ic)

int32_t (*Erase64KSec)( uint32_t address)

PLE (64KB) N TG EE

2

address: #EFREHEN Flash jas it

T
=

i
JE
¥

IR R AEPAT R R, R A A
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18 Ethernet 18.1 fifr
1 8 Ethernet
18.1 B/t
Gowin RiscV_AE350_SOC %> Extended AHB Slave &£k 11,
AT LLE 5 FPGA 24 %% 2 ) Gowin Triple Speed Ethernet MAC IP H.
%, SLP Ethernet M.
Gowin Triple Speed Ethernet MAC IP 523l T IEEE802.3 Hri %t
MAC JZ K DhRedtid, 7T LA RS 2 LUURM MAC B, H T I8ME M
Ho
18.1.1
® 7k AMBA 3.0 AHB &£k PSR
® 7 £F MII/GMII/RGMII 2 1
® FF&tnifE IEEE802.3
® 7¥F 10/100/1000M iE %
® SCHFANU AR AR, A TR T SR R A
® SCHFFHI AR S H B I K: CRC
® I RFH BN pad DikE
® SCRFLUKMmir R4t it
® SCRFLUKMmisE RSt it
® T IFG Al B IhfE
® U KF Jumbo iz
® STHFANUTALAL T Flow Control
® 7 ¥F Management #21 mdc. mdio

MUG1029-1.3

171(329)




18 Ethernet 18.1 &/

18.1.2 T{EsazR

Ethernet (1) TAESFR IR T S AT TIER, ZFWT:
ML E N RGMII BLUR), TAEAE S FF 1000/100/10MHz
ML E N GMI BT, T RSS2 HF 1000MHz

ML E v MI BT, ARSI SCHF 100/10MHz

MPEE N GMIUMI LR, TAEMZE S RF 1000/100/10MHZz

18.1.3 GEHIHERE]

Ethernet Z5MJHE & tnkd 18-1 Fow .
18-1 Ethernet Z5#¥J4E[E]

< AHB Bus >

Ethemet
Register File
MAC_TX
MAC_IF
MAC_RX
Management

18.1.4 Theefmk

Ethernet = Z 41 MAC_IF. MAC_RX. MAC_TX. Management.
Register File 255,

MAC_TX #He szl FH P B i 02 DUK B 20 e e, RS2l
CRC. PAD. Flow Control. MiZit218k.

MAC_RX #e S DL X i o 2 A P Bdias R e, FEsel
CRC. Flow Control. IFG A& . Wigtit. HirtErnZEI6E.

MAC _IF #He sz LK K Eds @& B &% F MAC 2 HIhEE, 1 RGMIIL.
GMIl. MIl.
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18 Ethernet

18.2 FifranE X

Management SZHLLLK W& B2 11 MDC. MDIO IhfE, J5fEH M iE

PHY IC.

Register File 52315 Gowin RiscV_AE350_ SOC %8 H.{ 2717 2% & X

18.2 FHFEEN
18.2.1 FE]/EN

Ethernet Z7 /7 2% & X WK 18-1 fli7n. Ethernet (748 & X A7 T
extp\ethernet\ethernet.h.

* 18-1 FERENX

Hubikfw A A7 A SR B

0x000~0x5FF | ETH_TX_DATA Transmit Data Register

0x000~0x5FF | ETH_RX_DATA Receive Data Register

0x600 ETH_TX_LENGTH | Transmit Data Length Register

0x604 ETH_TX_EN Transmit Enable Register

0x608 ETH_TX_FAIL Transmit Failed Status Register

0x60C ETH TX_ IS Transmit Interrupt Status Register

0x610 ETH TX IC Transmit Interrupt Clear Register

0x614 ETH_TX_IE Transmit Interrupt Enable Register

0x618~0x67F | - Reserved

0x680 ETH_RX _LENGTH | Receive Data Length Register

0x684 ETH RX IS Receive Interrupt Status Register

0x688 ETH_RX_IE Receive Interrupt Enable Register

0x68C ETH_RX IC Receive Interrupt Clear Register

0x690~0x6FF | - Reserved

0x700 MIIM_OP_MODE | Management Interface Operation Mode
Register

0x704 MIIM_PHY_ADDR | Management Interface Physical Address
Register

0x708 MIIM_REG_ADDR | Management Interface Register Address
Register

0x70C MIIM_WR_DATA Management Interface Write Data Register

0x710 MIIM_RD_DATA Management Interface Read Data Register

0x714 MIIM_IS Management Interface Interrupt Status
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18 Ethernet

18.2 FifranE X

Hu ik TFAF A TR i3
Register

0x718 MIIM_IE Management Interface Interrupt Enable
Register

0x71C MIIM_IC Management Interface Interrupt Clear
Register

0x720 MIIM_OP_EN Management Interface Operation Enable
Register

0x724 ETH_MODE Ethernet Operation Mode Register

18.2.2 HFagHiid

MUG1029-1.3

PLUR T 403 Ethernet 2747 8% 52 Yo
A7 A R g TR NS G T

® RO: Read-only

® R/W: Readable and writable

® WO: Write-only

ETH_TX_DATA F#2% (0x000~0x5FF)

ETH _TX_DATA Ziff#s H T KiE%HdE . ETH _TX DATA 247 8% € X
% 18-2 Fir.

%% 18-2 ETH_TX_DATA Register

Name Bit Type Description Reset

TxData 31:0 WO Transmit data 0x0

ETH_RX_DATA 788 (0x000~0x5FF)

ETH_RX_DATA 751748 F TH i . ETH_RX_DATA 754745 & X
% 18-3 iR,

%% 18-3 ETH_RX_DATA Register

Name Bit Type Description Reset

RxData 31:0 RO Receive data 0x0

ETH_TX_LENGTH &7%&8 (0x600)

ETH_TX_LENGTH #1788 F TR A7 R ik 1 5 &= .
ETH_TX_LENGTH Z47#% 2 X a3k 18-4 iR,
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18 Ethernet 18.2 FAiasE X

7% 18-4 ETH_TX_LENGTH Register

Name Bit Type Description Reset
- 31:1 - Resvered -
TxDatalLen 10:0 R/W Transmit data length 0x0

ETH_TX_EN F 72 (0x604)

ETH_TX_EN #7288l TIF B R i%3hfE. ETH_TX_EN %7288 L%
18-5 7w

%% 18-5 ETH_TX_EN Register

Name Bit Type Description Reset
- 31:1 - Resvered -
TxEn 0 R/W Transmit enable 0x0
0: Disable
1: Enable

ETH_TX_FAIL 7288 (0x608)

ETH_TX_FAIL 247 34 H TR B Rk Bk &5 . ETH_TX_FAIL %47 5%
E XN 18-6 fTar.

%% 18-6 ETH_TX_FAIL Register

Name Bit Type Description Reset
- 31:3 - Resvered -
TxLate 2 R/W Transmit late status 0x0
TxEx 1 R/W Transmit excessive status 0x0
TxFail 0 R/W Transmit failed status 0x0

ETH_TX_IS #F8% (0x60C)

ETH _TX_ IS ZFfFas H TR A K IEHFWOIRAS . ETH_TX IS & s X
W2 18-7 Fis.

%% 18-7 ETH_TX_IS Register

Name Bit Type Description Reset
- 31:1 - Resvered -
TxInt 0 RO Transmit interrupt status 0x0
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18 Ethernet 18.2 FAiasE X

ETH_TX_IC 788 (0x610)

ETH_TX_IC Zif7es HFiERR Ri&E . ETH_TX_IC {78 e Lk
18-8 7K

7% 18-8 ETH_TX_IC Register

Name Bit Type Description Reset
- 31:1 - Resvered -
TxIntClIr 0 WO Transmit interrupt clear 0x0

ETH_TX_IE %588 (0x614)

ETH_TX_IE FAFas FI T IR KiE . ETH_TX_IE FFf7ds & Lk
18-9 Fi7m .

%% 18-9 ETH_TX_IE Register

Name Bit Type Description Reset
- 31:1 - Resvered -
TxIntEn 0 R/W Transmit interrupt enable 0x0
0: Disable
1: Enable

ETH_RX_LENGTH %58 (0x680)

ETH_RX_LENGTH %47 #% H TR A BUl i B e =
ETH_RX_LENGTH Zif788 & X a1 18-10 fiin.

%% 18-10 ETH_RX_LENGTH Register

Name Bit Type Description Reset

RxDatalLen 31:.0 RO Receive data length 0x0

ETH_RX_IS HF7Fs% (0x684)

ETH_RX_IS Z7f7#s FH TR [P WRIR A . ETH_RX_IS Zif78% € X
mE 18-11 Fizs.

2% 18-11 ETH_RX_IS Register

Name Bit Type Description Reset
- 31:1 - Resvered -
RxInt 0 RO Receive interrupt status 0x0
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18 Ethernet

18.2 FifranE X

MUG1029-1.3

ETH_RX_IE 8% (0x688)

ETH_RX_IE &FfEa T R . ETH_RX_IE FF 47 #8 & X sk
18-12 fiT7R .

7% 18-12 ETH_RX_IE Register

Name Bit Type Description Reset
- 31:1 - Resvered -
RxIntEn 0 R/W Receive interrupt enable 0x0
0: Disable
1: Enable

ETH_RX_IC 788 (0x68C)

ETH_RX_IC #iff#s H Fidkril . ETH_RX_IC ZF7a% & sk
18-13 iz

%% 18-13 ETH_RX_IC Register

Name Bit Type Description Reset
- 31:1 - Resvered -
RxIntClr 0 WO Receive interrupt clear 0x0

MIIM_OP_MODE &% (0x700)

MIIM_OP_MODE & f##& H T & Bl 8 N & xL. MIIM_OP_MODE %f
fra8 e Lk 18-14 Fivs.

%% 18-14 MIIM_OP_MODE Register

Name Bit Type | Description Reset
- 311 | - Resvered -
OpMode |0 R/W | Management interface operation mode 0x0

MIIM_PHY_ADDR 788 (0x704)

MIIM_PHY_ ADDR %178 F T8 ¥y ¥ ik, MIIM_PHY_ADDR
AR 2 N 18-15 .

%< 18-15 MIIM_PHY_ADDR Register

Name Bit Type | Description Reset
- 31:5 |- Resvered -
PhyAddr | 4:0 R/W | Management interface physical address 0x0
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18 Ethernet

18.2 FifranE X
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MIIM_REG_ADDR &7#88 (0x708)

MIIM_REG_ADDR 77 /7 #% FH T & # 8  ar f7 stk
MIIM_REG_ADDR 77 f7-#% & X a5 18-16 K.

#& 18-16 MIIM_REG_ADDR Register

Name Bit Type | Description Reset
- 315 | -
RegAddr | 4.0 R/W

Resvered -

Management interface register address 0x0

MIIM_WR_DATA &F%E28 (0x70C)

MIIM_WR_DATA i f7#s H T8 88 O 5 4dE . MIIM_WR_DATA %47
B XN 18-17 FiR.

%% 18-17 MIIM_WR_DATA Register

Name Bit Type Description Reset
- 31:16 - Resvered -
WrData 15:0 R/W Management interface write data 0x0

MIIM_RD _DATA &2 (0x710)

MIIM_RD_DATA %47 %4 I T B 5 15503 . MIIM_RD_DATA %47
PE K 18-18 Fiar,

%% 18-18 MIIM_RD_DATA Register

Name Bit Type Description Reset
- 31:16 - Resvered -
RdData 15:0 RO Management interface read data 0x0

MIIM_IS F7Fs% (0x714)

MIIM_IS &7 f7-48 F T8 852 R R WRIRZS . MIIM_IS 257788 8 X nk
18-19 7R .

% 18-19 MIIM_IS Register

Name Bit Type | Description Reset
- 31:2 | - Resvered -
OpEnd |1 RO Management interface operation end status 0x0
RdValid | 0 RO Management interface read data valid status 0x0
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18 Ethernet 18.2 FAiasE X

MIIM_IE 78§ (0x718)

MIIM_IE #4748 F T8 848 O JF B F . MIIM_IE 254748 & Lk
18-20 7R,

& 18-20 MIIM_IE Register

Name Bit Type | Description Reset
- 31:2 | - Resvered -
OpEndEn | 1 R/W | Management interface operation end enable 0x0
RdValidEn | 0 R/W | Management interface read data valid enable | 0x0

MIIM_IC F#F2% (0x71C)

MIIM_IC &7 {728 H T8 B ERR W . MIM_IC 2 A723% € L3k
18-21 iR

%% 18-21 MIIM_IC Register

Name Bit Type | Description Reset
- 31:2 | - Resvered -
OpEndCIr | 1 WO | Management interface operation end clear 0x0
RdValidCIr | O WO | Management interface read data valid clear 0x0

MIIM_OP_EN F#2& (0x720)

MIIM_OP_EN 734788l T & FE T B #4E. MIIM_OP_EN 21788 &
X 18-22 s

%z 18-22 MIIM_OP_EN Register

Name | Bit Type | Description Reset
- 311 |- Resvered -
OpEn |0 R/W | Management interface operation enable 0x0

ETH_MODE %88 (0x724)

ETH_MODE #4723 H T % & TAER R, SR A AFEE
ETH_MODE 73 f7#% & L WK 18-23 Fizr.

3% 18-23 ETH_MODE Register

Name Bit Type Description Reset
- 31:3 - Resvered -
Mode 2:0 R/W Duplex mode and speed: 0x0
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18 Ethernet 18.3 IR EE X

Name Bit Type Description Reset

000: Full duplex and 100MHz
001: Full duplex and 1000MHz
010: Full duplex and 10MHz
100: Half duplex and 100MHz
110: Half duplex and 10MHz

18.3 IRFNEREE X
18.3.1 IREHER I E X

Ethernet X3 R 4E X AN5E 18-24 . Ethernet X3 iR #UE AL T
extp\ethernet\ethernet.c 1 ethernet.h.

7 18-24 IR BE X
UK bR H i
init WGk Ethernet
eth_tx RILHHE
miim_write R S K
miim_receive (EgE it AmE e Ei T
eth_set_mode WOE AR, XA QR
gp0_irg_handler Ethernet H b b 2 58 24
18.3.2 DX R Fifiid

DL &1 VA Ethernet [FERE) B&EE Y.
init

init BRI %0E L InEE 18-25 fis.

& 18-25 init ERBUENX
gt int32_t (*init)(uint8_t* rx_ptr, uint32_t* rx_data_length, uint32_t*
miim_rd_ptr)
iR WIiHL Ethernet
ZH rx_ptr: fi AR s A7 X B e gt

rx_data_length: #&[A1EICE L = TTREN
miim_rd_ptr: $i 7] & 2 TSR0 947 X ) e %t

iR [EE IR R AEPATHR, R B HE
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18 Ethernet

18.3 IR EE X
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eth_tx

eth_tx BB HUE LUk 18-26 Fius.

%= 18-26 eth_tx EREENX

JR A int32_t (*eth_tx)(uint8_t* tx_message, uint32_t tx_length)
it RAEHHE
4 tx_message: 5 n &K IEHIEEAE X FEE
tx_length: KIEMEE &
A EINiE) B RAEPATHNR, R El—AS A

miim_write

miim_write BREUE N3k 18-27 s

& 18-27 miim_write EREE N

JR A void (*miim_write)(uint8_t miim_phy_address, uint8_t
miim_reg_addr, uint16_t miim_wr_data)

EiHBEN B OS5

e miim_phy_address: & F4% 4kt
miim_reg_addr: F B O &7 as bk
miim_wr_data: &% 05 1R

IR [l 4E .

miim_receive
miim_receive BREE XNk 18-28 s
2= 18-28 miim_receive ERAEEN

JR 2 void (*miim_receive)(uint8_t miim_phy_address, uint8_t
miim_reg_addr)

i) e AmES e

ZH miim_phy_address: & #4% 43 ik
miim_reg_addr: % %78tk

A EIRiE) 7

eth_set mode

eth_set_mode ¥ E L in# 18-29 Fix.
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18 Ethernet

18.3 IR EE X
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7= 18-29 eth_set_mode EREEN

JR A void (*eth_set_mode)(uint32_t eth_mode)

EiiibaY W AR, X AR R

4 eth_mode: T{EMz0, 45
ETH _FULL DUPLEX 100M: Full duplex and 100MHz
ETH _FULL DUPLEX 1000M: Full duplex and 1000MHz
ETH_FULL_DUPLEX_10M: Full duplex and 10MHz
ETH HALF _DUPLEX_ 100M: Half duplex and 100MHz
ETH _HALF _DUPLEX_ 10M: Half duplex and 10MHz

12 [Al4E o

gp0_irq_handler
gp0_irq_handler s#UE X w5 18-30 i
%% 18-30 gp0_irq_handler R¥EX

gt void gp0_irg_handler(void)
Eiiiba Ethernet H ik 2 b5 4
ZH y

IR [Al4E y
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19 CAN 19.1 fais

19 CAN

19.1 B/t

Gowin RiscV_AE350_SOC % —4> Extended AHB Slave =.2:#% 11,
Al LU 5 FPGA 2544 21 Gowin CAN H.i%, SZHL CAN #hi%.

CAN 5237 CAN 2.0A. CAN2.0B DL Jz 53 it fEJE 1SO CAN-FD
PR, AT PASE R TR B CAN B4, XAMEREERS H FREM T
N

19.1.1 $F4E

S ¥F AMBA 3.0 AHB £k UTE
754 CAN2.0A H1 CAN2.0B #M3 K 1SO 11898-1 Hxifk
S #¥ CAN-FD
- JEISOCANFD
it (Bosch) il
- 5% ISO/DIS 11898-1
® ST RGN BRI CAN L £

RGN g CPU £ LR ZEIN B/ IP Rt o, RROEZEN B, A
A

- CAN GLZI AT DU AMSLIY, AT DL RGEN B A IE

o URMIILZELMIT S, KBRS X RN, DUEAESS E RN LR
Ak BB AR YT

® HZMXIREEE S HNE
- RBZMIX, BN X RIS SRR X
- CPU I 735l BN EM X AR, HITRIE. RN gik
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19 CAN 19.1 faifr
IEGMIX
® FJEPASATECE N 1-16 4
® T YmFEPR R T A
19.1.2 ZHHER
CAN ZEHEE an B 19-1 Fioso
19-1 CAN Z#4EE
TRANSMIT
WB [ T L
L BIT STREAM
TRANSMIT SCREDLLER PROCESSING
e LPB > txd
SYSCLK B CAN
RCV BUFFER [«——{ ACCEPTANCE | |q—] nd || BB
FILTERS ]
CPU
<> i A BIT TIMING
P
.
Interrupt CSR $
TQCLK
>
BRP
Interrupt
| —
Control Clock Gen
CANCLK?
19.1.3 ThEEHR
A2 (BTL) FEINRE M H FED B A&7 BN BOW fa i 28
K CAN E{5 HATALIF B
FLRFLACEE (BSP) HUT &M R S il Thae, 8 IHZ58 MAC 1)
Be, AFEROT IR 1 CRC 7 AEE 7847 (A 75 A0 B4 o
WS R 5% (BRP) dEid 4 A\ CANCLK % LAgw & i 74> 45 BRP
KA TQ,
RX F2USCE % 28 K B 2570 B 10 11 A2 29 A AR IR 5 ST 4%
A Aras (AFR) [HIME LA SR R I SR 25 80 CAFM) 347 be s g %
N
TX FEREFTE TB il THPB W8 2 ] SLB At e (SP) I, H
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19 CAN

19.2 FFfrasE X

H THPB R B B A B m e 2.

FCEARS A4 (CSR) SEBLAAhar & ARG H 4%, AT
XHE ST R RIS L84 CPU,

19.2 HFHER/ENX
19.2.1 FHFEH/EN

CAN #F 745 € XK 19-1 flizs. CAN apf£as g AL T

extp\can\can.h.

®19-1 FHEREX

Hubikfw A A7 A SR B

0x0000 SRST Software Reset Register

0x0004 CMD Command Register

0x0008 BRP Baud Rate Prescalar Register

0x000C BTN Bit Timing (Norminal) Register

0x0010 BTD Bit Timing (Data) Register

0x001C - Reserved

0x0020 IS Interrupt Status Register

0x0024 IE Interrupt Enable Register

0x0028 IC Interrupt Clear Register

0x002C - Reserved

0x0030 CFG Configuration Register

0x0034~0x003C - Reserved

0x0040 RXBCFG Receive Buffer/FIFO Configuration
Register

0x0044 TXBCFG Transmit Buffer/FIFO Configuration
Register

0x0048 TXHBCFG Transmit High-priority Buffer/FIFO
Configuration Register

0x004C - Reserved

0x0050 TXBRETRY Transmit Buffer Retry Counter Register

0x0054 TXHBRETRY | Transmit High-priority Buffer Retry
Counter Register

0x0058 TXMSGSTS | Transmit Message Status Register
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19 CAN 19.2 Zf7deE X

sk A A7 A SR P

0x005C TXHMSGSTS | Transmit High-priority Message Status
Register

0x0060 ERRSTS Error Status Register

0x0064 ERRCNTR Error Counter Register

0x0068~0x00FC - Reserved

0x0100~0x100+(4*N) | AF Receive Acceptance Filter Register

0x0140~0x140+(4*N) | AFM Receive Acceptance Filter Mask Register

0x0180~0x01FC - Reserved

0x0200 RXB Receive Buffer/FIFO Window Register

0x0204 TXB Transmit Buffer/FIFO Window Register

0x0208 TXHB Transmit High-priority Buffer/FIFO
Window Register

0x020C TXBSTS Transmit Buffer/FIFO Status Register

0x0210 TXHBSTS Transmit High-priority Buffer/FIFO Status
Register

0x0214 RXBSTS Receive Buffer/FIFO Status Register

19.2.2 HiF 8k

PAH &5 HE4HHR CAN ZF 1745 7€ o
AT RGNS TE MR AT

® RO: Read-only

® R/W: Readable and writable

® WO: Write-only

SRST F#Fa% (0x0000)

SRST #i {7k, WAFELLEAFH, CPUE “1” 2 bit0 5 2hHa bl 2% it if
A, R ERE LA SR8 SRST A7 a8 & X Wik 19-2 fir
N
#< 19-2 SRST Register

Name | Bit Type | Description Reset
- 311 | - Reserved -
RstCtrl | 0 RW | Control reset 0x0

0: Software reset

1: Hardware reset, reset controller completely
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19 CAN 19.2 W74 E X
CMD H7F#% (0x0004)
CMD a7 T B TARM A dr S . CMD #4788 € X &
19-3 Fiirs
% 19-3 CMD Register
Name Bit Type Description Reset
- 31:1 - Reserved -
CmdSet 0 R/W Command 0x0
0: Command mode
1: Working mode
BRP &35 (0x0008)
BRP %7 77 #& i i B A prik N CANCLK ZE B TQ B8 ) 434511 . BRP
TAFAE LUK 19-4 IR,
%% 19-4 BRP Register
Name Bit Type Description Reset
- 31:8 - Reserved -
BRP 7:0 R/W Baud rate prescalar 0x0
BTN #H##2% (0x000C)
BTN 277 &% € X I ARAREIE H E R AL E N 28, BTN 254785 & X
% 19-5 Fin.
%% 19-5 BTN Register
Name Bit Type | Description Reset
- 31:29 | - Reserved -
sjw_nom 28:24 | R\W | sjw_nom 0x0
- 2314 | - Reserved -
phseg2 nom | 13:8 | R/W | phseg2_nom 0x0
PHASE_SEG2 window’s width
phseg1_nom | 7:0 R/W | phseg1_nom 0x0
PROP_SEG+PHASE_SEG1 window’s
width
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BTD H###% (0x0010)
BTD ar 474 X I FDS 1 so ¥k B w5 s B i R o € I 28, I
FEHHEI BAL ] . BTD # A7 € L3k 19-6 s .
%z 19-6 BTD Register
Name Bit Type | Description Reset
- 31:27 | - Reserved -
sjw_d 26:24 | RIW | sjw_d 0x0
- 23:12 | - Reserved -
phseg2 d | 11:8 | RW | phseg2_d 0x0
PHASE_SEG2 window’s depth
- 74 - Reserved -
phseg1 d | 3:0 R/W | phseg1_d 0x0
PROP_SEG+PHASE_SEG1 window’s depth
IS &2 (0x0020)
IS FAEATR N S FhSAFIPIRES o 1S TFAEEEE X WK 19-7 Fiow.
%% 19-7 IS Register
Name Bit Type | Description Reset
BusOffSts | 31 RO | Bus off status 0x0
- 30:28 | - Reserved -
TxMSSts | 27 RO | Transmit message successfully status 0x0
TxMRSts | 26 RO | Transmit message retry status 0x0
TxMFSts | 25 RO | Transmit message failed status 0x0
- 24 - Reserved -
TxHMSSts | 23 RO | Transmit high-priority message successfully 0x0
status
TxHMRSts | 22 RO | Transmit high-priority message retry status 0x0
TxHMFSts | 21 RO | Transmit high-priority message failed status 0x0
- 2019 |- Reserved -
ErrSts 8 RO | Error status 0x0
- 7:6 - Reserved -
TxHOvVSts | 5 RO | Transmit high-priority FIFO overflow status 0x0
TxOvSts 4 RO | Transmit FIFO overflow status 0x0
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- 3:2 - Reserved -
RxOvSts 1 RO | Receive FIFO overflow status 0x0
RxVaSts 0 RO | Receive FIFO valid status 0x0

IE F5# (0x0024)
|E A 74 6B 1S wr A7 as A IR T I |E A7 g Lk
19-8 FIiirs
%= 19-8 IE Register
Name Bit Type | Description Reset
BusOffEn | 31 R/W | Bus off enable 0x0
- 30:28 | - Reserved -
TXMSEn 27 R/W | Transmit message successfully enable 0x0
TxMREn | 26 R/W | Transmit message retry enable 0x0
TxMFEnN 25 R/W | Transmit message failed enable 0x0
- 24 - Reserved -
TxHMSEn | 23 R/W | Transmit high-priority message successfully 0x0
enable
TxHMREnN | 22 R/W | Transmit high-priority message retry enable 0x0
TxHMFEn | 21 R/W | Transmit high-priority message failed enable 0x0
- 209 |- Reserved -
ErrEn 8 R/W | Error status enable 0x0
- 7:6 - Reserved -
TxHOVEn | 5 R/W | Transmit high-priority FIFO overflow enable 0x0
TxOVEN 4 R/W | Transmit FIFO overflow enable 0x0
- 3:2 - Reserved -
RxOvEn 1 R/W | Receive FIFO overflow enable 0x0
RxVaEn 0 R/W | Receive FIFO valid enable 0x0
IC F# 8% (0x0028)
IC #7515 B IS Z5 A7 as T A AR Tl 1C A 4748 58 Ik
19-9 Fi7R.
% 19-9 IC Register
Name Bit Type | Description Reset
BusOffCIr | 31 WO | Bus off status clear 0x0
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Name Bit Type | Description Reset
- 30:28 | - Reserved -
TxMSCIr | 27 WO | Transmit message successfully clear 0x0
TxMRCIr | 26 WO | Transmit message retry clear 0x0
TXMFCIr | 25 WO | Transmit message failed clear 0x0
- 24 - Reserved -
TxHMSCIr | 23 WO | Transmit high-priority message successfully 0x0

clear
TxHMRCIr | 22 WO | Transmit high-priority message retry clear 0x0
TxHMFCIr | 21 WO | Transmit high-priority message failed clear 0x0
- 2009 |- Reserved -
ErrClr 8 WO | Error status clear 0x0
- 7:6 - Reserved -
TxHOVCIr | 5 WO | Transmit high-priority FIFO overflow clear 0x0
TxOvClIr 4 WO | Transmit FIFO overflow clear 0x0
- 3:2 - Reserved -
RxOvClr 1 WO | Receive FIFO overflow clear 0x0
RxVaClr 0 WO | Receive FIFO valid clear 0x0
CFG 8% (0x0030)
CFG arf#-# € X n& 19-10 .
%% 19-10 CFG Register

Name Bit Type Description Reset
- 31:5 - Reserved -
ConfDisp 4 R/W Configure disprotexceponres 0x0

0: ‘res’ is exception

1: ‘res’ is FORM-ERROR
- 3:1 - Reserved -
ConfFD 0 R/W Configure isofd 0x0

0: Non ISO FD mode

1:1SO FD mode
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RXBCFG FFaF (0x0040)
RXBCFG a7 & AU G2 X ) Rx Z2t X K/ (BL 32 A7y 5
fi). RXBCFG &7 a% i€ X W& 19-11 FioR.
& 19-11 RXBCFG Register
Name Bit Type Description Reset
RxBEnd 31:16 R/W Receive buffer ending offset 0x0
RxBStart 15:0 R/W Receive buffer start offset 0x0
TXBCFG &F7F#% (0x0044)
TXBCFG F A7 & ARG 1P X ) Tx 2 XK/ (Bl 32 Ay B
fr). TXBCFG #iffds & Xk 19-12 s
%% 19-12 TXBCFG Register
Name Bit Type Description Reset
TxBEnd 31:16 R/W Transmit buffer ending offset 0x0
TxBStart 15:0 R/W Transmit buffer start offset 0x0
TXHBCFG F#a (0x0048)
TXHBCFG # {7 a8 & UM i IX 1) Tx e gzt XK/ (L 32
g AL . TXHBCFG 774748 & LR 19-13 Fir
%k 19-13 TXHBCFG Register
Name Bit Type | Description Reset
TxHBEnd | 31:16 | R/\W | Transmit high-priority buffer ending offset 0x0
TxHBStart | 15:0 R/W | Transmit high-priority buffer start offset 0x0
TXBRETRY F##% (0x0050)
TXBRETRY 754728 & AR R tx 1 B E X% . TXBRETRY
AR E AR 19-14 Jr.
%% 19-14 TXBRETRY Register
Name Bit Type Description Reset
TxBRetry 31:0 R/W Transmit buffer retry counter. 0x0
The retries can be set to
0: Unlimited times
1: 1 time
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2: 2 times
15: 15 times
TXHBRETRY &7##2% (0x0054)
TXHBRETRY 77 f7-8% & AL A R I i iR Ja gt tx v B B CEL
TXHBRETRY 75 {7t € LN 19-15 fr.
& 19-15 TXHBRETRY Register
Name Bit Type | Description Reset
TxHBRetry | 31:0 | R'W | Transmit high-priority buffer retry counter. 0x0
The retries can be set to
0: Unlimited times
1: 1 time
2: 2 times
15: 15 times
TXMSGSTS F#F#8% (0x0058)
TXMSGSTS &7 icaxk b AL HE B FPIRE . TXMSGSTS /7 as &
NUNER 19-16 FiR .
% 19-16 TXMSGSTS Register
Name Bit Type Description Reset
TxMsgSts 31:30 RO Transmit message status 0x0
00: OK
10: Retried
11: Failed
- 29 - Reserved -
TxMsgID 28:0 RO Transmit message ID 0x0
TXHMSGSTS &7##% (0x005C)
TXHMSGSTS ZifE i bkt de AL 5 B rpIRE .
TXHMSGSTS Zfff # i€ Lk 19-17 Jfizs.
% 19-17 TXHMSGSTS Register
Name Bit Type | Description Reset
TxHMsgSts | 31:30 | RO Transmit high-priority message status 0x0
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Name Bit Type | Description Reset
00: OK
10: Retried
11: Failed
- 29 - Reserved -
TxHMsgID 28:0 RO Transmit high-priority message 1D 0x0

ERRSTS &7 (0x0060)

ERRSTS wifrasic M ihg RS, E 2 CPU @i AR AL
BN “17 HEBr. ERRSTS F A7 E XU 19-18 Fiix.

%% 19-18 ERRSTS Register

Name Bit Type Description Reset
- 31:5 - Reserved -
ErrCRC 4 R/W CRC error 0x0
ErrACK 3 R/W ACK error 0x0
ErrfFORM 2 R/W Form error 0x0
ErBIT 1 R/W Bit error 0x0
ErrSTUFF 0 R/W Stuff error 0x0

ERRCNTR #F7F2% (0x0064)

ERRCNTR 771728 ;i Wit A 36 FE BB R TH BB A, RO R U =
@iﬁz%&?ﬁ%ﬂ?ﬁ%@%)‘(ﬁiﬁﬁvﬁo ERRCNTR 1788 %2 X WnZk 19-19 fir
7N o
% 19-19 ERRCNTR Register

Name Bit Type Description Reset
- 31:25 - Reserved -

Tec 24:16 RO Transmit error coutner 0x0

- 15:9 - Reserved -

Rec 8:0 RO Receive error counter 0x0

AF &8 (0x0100~0x100+(4*N))

BEASUEIAR H A AN I B A7 4%, CPU AT AR BEAT 4 A LAE $%
PEHS VLR AR IRAT B B B T4 B> AF #5052 32 L3774, 28—
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Weas A B 0x100 JHAG, o 2eufiasmba 4 Sy SIQERaE0E,
N=1~16. AF & {7 a%5E L W& 19-20 Frr.

&R 19-20 AF Register
Name Bit Type Description Reset
En 31 R/W Enable 0x0
0: Invalid
1: Valid
IDE 30 R/W IDE 0x0
0: Normal frame
1: Extended frame
ExtDatalLen 29 R/W Extended data length 0x0
0: Match normal frame
1: Match FD frame
BasiclD 28:18 R/W Basic ID 0x0
IE 17:0 R/W ID extension 0x0
AFM E7ESE (0x0140~0x140+(4*N))
SEA BRI SRR HERD [, /DB 8 L LA/ VT PR J 1 £
fr, 650y 0 MALPEHFIEACAT, AMMELEY/ILES. B> AFM #5232 {77
FE88, SN SR B Ox140 FFUS, JESLIENE BTN 4 451, B
WoE A, N=1~16. AFM 23238 2 LIk 19-21 fiR.
%< 19-21 AFM Register
Name Bit Type Description Reset
- 31:29 - Reserved -
BasiclD 28:18 R/W Basic ID 0x0
IE 17:0 R/W ID extension 0x0
RXB #7735 (0x0200)
RXB #H17 4550 Rx FIFO ZEub X LI . RXB 7 18 e
19-22 Friw o
% 19-22 RXB Register
Name Bit Type Description Reset
RxB 31:0 RO Receive Buffer/FIFO window 0x0
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TXB &F72% (0x0204)
TXB FF A7 xS Tx FIFO G2t X B EEVs 7] . TXB A7 € Lk
19-23 Ffi7mo
#z 19-23 TXB Register
Name Bit Type Description Reset
TxB 31:0 WO Transmit Buffer/FIFO window 0x0
TXHB F#F2% (0x0208)
TXHB 75 /7 8 $2 X i et Tx FIFO i X (1187 7] . TXHB 2747
7R N 19-24 FioR.
%% 19-24 TXHB Register
Name | Bit Type | Description Reset
TxHB | 31:.0 | WO Transmit high-priority Buffer/FIFO window 0x0
TXBSTS F#Fa% (0x020C)
TXBSTS afff as fi s AR R BT AIE WU E NHEN FIFO ZHi i CPU S2HUHY
Tx FIFO {4 HTIRE . TXBSTS Zi47 88 2 X W€ 19-25 FR.
% 19-25 TXBSTS Register
Name Bit Type | Description Reset
TxBWerr | 31 RO | txbwerr 0x0
If the CPU is written data causing a Tx FIFO
overflow, this bit is set.
- 30:16 | - Reserved -
TxBSpace | 15:0 | RO | txbspace 0x0
The CPU will check the space before writing
each newly sent frame.
TXHBSTS F#F# (0x0210)
TXHBSTS # A7 @R R B A IE WS NHEN FIFO Z i i CPU 8L
HI L2 Tx FIFO HI4RIIRAS . TXHBSTS %4748 2 X n# 19-26 fif
Z——\‘o
&R 19-26 TXHBSTS Register
Name Bit Type | Description Reset
TxHBWerr | 31 RO | txhbwerr 0x0
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Name Bit Type | Description Reset

If the CPU is written data causing a TXH
FIFO overflow, this bit is set.

- 30:16 | - Reserved -

TxHBSpace | 15:0 | RO | txhbspace 0x0

The CPU will check the space before writing
each newly sent frame.

RXBSTS H1Fag (0x0214)

RXBSTS Ziff#sfa7~ Rx FIFO H4HDIRE . RXBSTS & 4748 & LN
19-27 flr,

%% 19-27 RXBSTS Register

Name Bit Type Description Reset

- 31:16 - Reserved -

RxBDepth 15:0 RO rxbdepth 0x0
Rx FIFO usage level

19.3 IRBNERHBUE X
19.3.1 IEBRNER B E X

CAN 3Kzl R e X3k 19-28 Arzs. CAN IREh R HoE AT
extp\can\can.c #1 can.h.

3R 19-28 IREN R BUE X
UKz R £ iR
can_srst B 7 SRST #1778
can_set_cmd B 7 CMD 1748
can_set_brp W HE BRP &7
can_read_brp 3KEL BRP 271748

can_set_btn_phseg1_nom HE BTN 2 /74310 phseg1_nom

can_set_btn_phseg2_nom HE BTN 2 /7231 phseg2_nom

can_set_btn_sjw_nom WHE BTN Zi 745 [ sjw_nom

can_set _btn WHE BTN %175

can_read_btn_phseg1 _nom | 3XH{ BTN #7431 phseg1_nom

can_read_btn_phseg2 nom | 3XH{ BTN #7431 phseg2_nom
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UKz R # i3
can_read_btn_sjw_nom FREL BTN 254725 1 sjw_nom
can_set _btd _phseg1 d B E BTD & ff#s 1] phseg1_d
can_set_btd phseg2 d B E BTD % ff#s 1 phseg2_d
can_set_btd_sjw_d W H BTD F 17451 sjw_d
can_set_btd WHE BTD % 17a%
can_read_btd phseg1 d FRE BTD #7745 1 phseg1_d
can_read_btd_phseg2 d SRHX BTD 7547451 phseg2_d
can_read_btd_sjw_d SRE BTD 27451 sjw_d
can_read_is_bit DA FERDSRER IS 25 A7 28 AL
can_set_ie_bit DI FERD 1 B IE 547 2% IO A
can_clear_ie_bit PAGT FERSIE B |E 25 47 a4 (17
can_read_ie_bit DAL HERG SR |E 2547 85 (147
can_set_ic_bit DA HERD 1 B IC A7 AL
can_set_cfg_bit_as_one DA FERD B AL CFG 272 s
can_set_cfg_bit_as_zero DI HERSIE % CFG FA7A2 1
can_read_cfg_bit DA RS SREL CFG & A7 48 AL
can_set_rxbcfg_rxb_start W H RXBCFG ZF /745 111 Rx 2 X AL aa 1o B 1w e
can_read_rxbcfg_rxb_start | $HL RXBCFG %17 2% Rx 22 X L dhAr B (1w %
can_set_rxbcfg_rxb_end W B RXBCFG 17241 Rx 221 [X 45 g A7 B 1w #e
can_read_rxbcfg_rxb_end FRHEL RXBCFG 2717281 Rx G2 X 45 A7 B w2
can_set_rxbcfg & H RXBCFG %748
can_set_txbcfg_txb_start B TXBCFG &7 8% 1 Tx L b X i1 B A%
can_read_txbcfg_txb_start FREL TXBCFG 231785 1) Tx G 0h X 46 07 B I F%
can_set_txbcfg_txb_end W B TXBCFG 172810 Tx 2510 X 45 A7 B 1) e
can_read_txbcfg_txb_end SREL TXBCFG 247 2% 1 Tx 28 [X 45 oA B i A%
can_set_txbcfg W H TXBCFG %1748
can_set txhbcfg_txhb_start | % E TXHBCFG #1785 Tx it et XLk
& 1wt
can_read_txhbcfg_txhb_start | $5HL TXHBCFG #1785 ) Tx miflt ek ih X i ah
(DA lp4
can_set_txhbcfg_txhb_end | % B TXHBCFG #1785 1) Tx it e ik X 45 R
AL B 1w A%
can_read_txhbcfg_txhb_end | 3KH TXHBCFG #1785 ) Tx il e B B X 45 R
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UKz R # i3
fr B A%
can_set_txhbcfg W HE TXHBCFG #1748
can_set_txbretry W& TXBRETRY #7174
can_read_txbretry FHL TXBRETRY {748
can_set_txhbretry W E TXHBRETRY # 17 %%
can_read_txhbretry REL TXHBRETRY &7 /748
can_read_txmsgsts REL TXMSGSTS Z-177%
can_read_txmsgid IKEL TXMSGSTS # A7 as & 4rH S 1D
can_read_txhmsgsts HRHL TXHMSGSTS % ff- a4
can_read_txhmsgid IR TXHMSGSTS # /7 8 fif&%iiH S 1D
can_read_errsts FKHL ERRSTS %17 2%
can_read_errcntr_rec FRHL ERRCNTR %47 #% FIHE SR 1R T 4 2%
can_read_errcntr_tec FRHL ERRCNTR %47 #% 1 RIS R T A 2%
can_set_af bit_as_one DA HERD B AF 254725 47
can_set_af bit_as_zero DAL HERD S AF ZR 728 107
can_read_af_bit DA RS SREN AF 25 7788 1oL
can_set _af ie WHE AF ZifEai |E Af
can_read_af ie IREL AF TR 7281 |E AL
can_set_af bid W B AF A7 #3117 BasicID £
can_read_af_bid SREL AF 234745 (1) BasiclD fi7
can_set_afm_ie WH AFM Zif7a 1 |E AL
can_read_afm_ie IREL AFM ZF 4745 1) 1E 7
can_set_afm_bid wH AFM 7717451 BasiclD fif
can_read_afm_bid SR AFM 751745 [1) BasiclD fiz
can_read_rxb SR RXB 271798
can_set_txb W HE TXB & f7a8
can_set_txhb W H TXHB Z17a
can_read_txbsts_txbspace SREL TXBSTS 7717 #% 1 txbspace
can_read_txbsts_txbwerr SREL TXBSTS 2717 # i) txbwerr
can_read_txhbsts_txhbspace | 3kEl TXHBSTS 717741 txhbspace
can_read_txhbsts_txhbwerr | F:Hl TXHBSTS 247 2% txhbwerr
can_read_rxbsts FREL RXBSTS 27 788
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19 CAN

19.3 IR EE X

Il R ik

gp0_irq_handler CAN H [ b 34 bR £

19.3.2 IR Eh K b

MUG1029-1.3

PAR &5 HE4HH8 CAN IR S B #0E L.
can_srst

can_srst BRHUE LW 19-29 Fiow.
% 19-29 can_srst HHIE N

JR A void can_srst(void)

E A7 SRST Zif7-4%

s

W
2

7

(5] {E e

-

can_set _cmd
can_set_cmd B#UE XNk 19-30 Fis.
2= 19-30 can_set_cmd ABEN

JRRY

void can_set_cmd(void)

ik

B CMD #1744

K

x

iR B

x

can_set_brp

can_set_brp FREUE L ANEE 19-31 iR,
%% 19-31 can_set_brp EREENX

JE R

void can_set_brp(unsigned char baud_rate_prescalar)

st

%E BRP FfFas

W
2

baud_rate prescalar: J4ER F 5 Si{E

[l 45

-

7

can_read_brp

can_read_brp B#E i3k 19-32 s
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%% 19-32 can_read_brp ER¥UENX

JRAY unsigned int can_read_brp(void)
it #H BRP 7517 8%

ZH .

IR [Al4E LS EST gL

can_set_btn_phsegl_nom
can_set_btn_phseg1 _nom ERHE XU 19-33 fiir.
%% 19-33 can_set_btn_phsegl_nom REIE X

gt void can_set_btn_phseg1_nom(unsigned int phseg1_nom)
o W HE BTN & 1£#= 11 phseg1_nom

ZH phseg1 _nom: phseg1_nom &

pAEIf ] .

can_ set_btn_phseg2 nom
can_set_btn_phseg2 nom e ¥UE X % 19-34 fiR.
%% 19-34 can_set_btn_phseg2 nom REE X

MUG1029-1.3

JR A void can_set_btn_phseg2_nom(unsigned int phseg2_nom)
iR & BTN #1725 1) phseg2_nom

ZH phseg2_nom: phseg2_nom {H

IR [ {8 7

can_ set_btn_sjw_nom

can_set_btn_sjw_nom & ¥5E X n#k 19-35 Fin.

& 19-35 can_set_btn_sjw_nom ERHE X

gt void can_set_btn_sjw_nom(unsigned int sjw_nom)
Eiiipay WHE BTN /7451 sjw_nom

ZH sjw_nom: sjw_nom fi

IR [AE T

can_set_btn

can_set_btn PREUE N 19-36 Fix.
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% 19-36 can_set_btn EREIENX
JR A void can_set_btn(unsigned int phseg1_nom, unsigned int
phseg2_nom, unsigned int sjw_nom)
it W HE BTN ZF {748
4 phseg1_nom: phseg1_nom &
phseg2_nom: phseg2 nom 1
sjw_nom: sjw_nom 1H
A EIRiE) y
can_read_btn_phsegl nom
can_read_btn_phseg1_nom %€ X in# 19-37 Fiis.
%% 19-37 can_read_btn_phsegl_nom eR#{E X
gt unsigned int can_read_btn_phseg1_nom(void)
ik SREL BTN %4745 11) phseg1_nom
ZH .
LY IR EEN phseg1_nom 1H
can_read_btn_phseg2_nom
can_read_btn_phseg2 nom %5 L i 19-38 Fizn.
%% 19-38 can_read_btn_phseg2 nom EHEIE X
gt unsigned int can_read_btn_phseg2_nom(void)
fihid FREL BTN #4725 1) phseg2_nom
ZH .
iR [AME phseg2_nom 1§
can_read_btn_sjw_nom
can_read_btn_sjw_nom B&EUE LW 19-39 FiR.
%% 19-39 can_read_btn_sjw_nom EREIE X
JR A unsigned int can_read_btn_sjw_nom(void)
iR FREL BTN 2747451 sjw_nom
ZH v
R [AlE sjw_nom 1§
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can_set_btd_phsegl d
can_set_btd_phseg1_d & ¥E XNz 19-40 fis.
%% 19-40 can_set_btd_phsegl_d ER¥ENX

Rt void can_set_btd_phseg1_d(unsigned int phseg1_d)
i wH BTD #1741 phseg1_d

S phseg1_d: phseg1 d 1

IR [Al4E .

can_ set_btd_phseg2 d
can_set_btd _phseg2 d p&%UE Nk 19-41 FiR.
%% 19-41 can_set_btd_phseg2_d ER¥ENX

gt void can_set_btd_phseg2_d(unsigned int phseg2_d)
o W& BTD % {74+ phseg2_d

ZH phseg2 d: phseg2 d {4

pAEIf ] y

can_ set_btd_sjw_d
can_set_btd_sjw_d R ¥E Lk 19-42 i,
% 19-42 can_set_btd_sjw_d EBEENX

JR 2 void can_set_btd_sjw_d(unsigned int sjw_d)
Eiiiba WH BTD %741 sjw_d
ZH sjw_d: sjw_d i
IR [ {8 7
can_set _btd

can_set_btd pR#UE AN 19-43 FIioR.
%R 19-43 can_set_btd EREIENX

J 7Y void can_set_btd(unsigned int phseg1_d, unsigned int phseg2_d,
unsigned int sjw_d)

it WHE BTD % f74s

ZH phseg1 d: phseg1 d i
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19.3 IR EE X

MUG1029-1.3

phseg2 d: phseg2 d i
sjw_d: sjw_d i

iR AL

7

can_read_btd_phsegl d
can_read_btd_phseg1_d ei%iE LWk 19-44 Fiiw,
%% 19-44 can_read_btd_phsegl_d ER¥E X

Rt unsigned int can_read_btd_phseg1_d(void)
Eiiipa FRHL BTD #7471 phseg1_d

ZH .

IR [FH phseg1 d fii

can_read_btd_phseg2_d
can_read_btd_phseg2 d eA%E X Wik 19-45 iR,
%% 19-45 can_read_btd_phseg2_d BR¥ENX

JR A unsigned int can_read_btd_phseg2_d(void)
iR IRE BTD 747 #% [ phseg2_d

28 g

R [FE phseg2 d fii

can_read_btd_sjw_d
can_read_btd_sjw_d pRHUE LNk 19-46 Fin.
%% 19-46 can_read_btd_sjw_d BREE N

JR A unsigned int can_read_btd_sjw_d(void)
it FREBTD a7+ sjw_d

24 e

IR A sjw_d &

can_read_is_bit
can_read_is_bit BRHUE LUK 19-47 PR,
% 19-47 can_read_is_bit EREEN

JR A bool can_read_is_bit(unsigned int is_bit_mask)
it AR HERD IR AN IS 24745 AL
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SH is_bit_mask: 7D
IR [ True/False
can_set_ie_bit
can_set_ie_bit FHUE X WiEk 19-48 K.
% 19-48 can_set_ie_bit ERHE X
Rt void can_set_ie_bit(unsigned int ie_bit_mask)
Eiiipay DANI RS W E 5 A7 AR AL
S8 ie_bit_mask: {7
pAEIf ] .
can_clear ie bit
can_clear_ie_bit B%E X W3R 19-49 FiiR.
% 19-49 can_clear_ie_bit HEFEN
JR A void can_clear_ie_bit(unsigned int ie_bit_mask)
Eitipa DAL HERS ISR |E 274728 A7
S8 ie_bit_mask: {75
IR [ {8 7
can_read_ie bit
can_read_ie_bit PREUE X a0k 19-50 Fis.
%R 19-50 can_read_ie_bit ER¥IE X
JR A bool can_read_ie_bit(unsigned int ie_bit_mask)
it PARLAERS R EN |E 2747 a8 R AL
S ie_bit_mask: 7Y
IR [l 4E True/False
can_set_ic_bit
can_set_ic_bit PREUE Xk 19-51 Fiix.
% 19-51 can_set_ic_bit HHE X
JR A void can_set_ic_bit(unsigned int ic_bit_mask)
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it DA HERS I B IC FFAEAs HIAL
SH ic_bit_mask: {7
IR [Al4E y
can_set_cfg bit_as one
can_set_cfg_bit_as_one pREE XK 19-52 Fiir.
% 19-52 can_set_cfg_bit_as_one B¥E X
gt void can_set_cfg_bit as one(unsigned int cfg_bit _mask)
EiHBoN DA HERY B A7 CFG B A7 4 AL
ZH cfg_bit_mask: {7y
A EIRiE) y
can_set_cfg bit_as_zero
can_set_cfg bit_as_zero K ¥E X W€ 19-53 K.
%% 19-53 can_set_cfg bit_as_zero EREIEX
JR A void can_set_cfg_bit_as_zero(unsigned int cfg_bit_mask)
EiHBoN PAAz RS TE % CFG S A7 e s
S8 cfg_bit_mask: {74
IR [l 4E y
can_read_cfg bit
can_read_cfg_bit BRECE LW 19-54 Fir,
£z 19-54 can_read_cfg_bit BR¥EENX
JR A bool can_read_cfg_bit(unsigned int cfg_bit_mask)
i) PAG HERSSREL CFG FFfE4s AL
ZH cfg_bit_mask: f7EhY
2 [Al4E True/False
can_set_rxbcfg_rxb_start
can_set_rxbcfg_rxb_start 5 #5E XL W€ 19-55 iR,
MUG1029-1.3 205(329)




19 CAN 19.3 Jah R HUE
%% 19-55 can_set_rxbcfg_rxb_start EREIE X
Rt void can_set_rxbcfg_rxb_start(unsigned int rxb_start)
it WE RXBCFG 757 a% 1) Rx &1 X AL i 7 B 1) fm s
ZH rxb_start: Rx 22 Xt 4a 07 & 1)t
IR [Al4E y
can_read_rxbcfg rxb_start
can_read_rxbcfg_rxb_start B % E XN 19-56 ATs .
%% 19-56 can_read_rxbcfg rxb_start BR¥EE X
gt unsigned int can_read_rxbcfg_rxb_start(void)
EiHBEN FHL RXBCFG Z {745 1) Rx G X e i o B 1 i
ZH y
A EIRiE) Rx 21 X #2467 B 1) fm
can_set_rxbcfg rxb_end
can_set_rxbcfg_rxb_end B%E LN 19-57 Fiw.
% 19-57 can_set_rxbcfg_rxb_end EREE N
JR A void can_set_rxbcfg_rxb_end(unsigned int rxb_end)
i) W E RXBCFG 75 {7 a5 1) Rx 2B 1 X 45 o A7 B 1)
¥ rxb_end: Rx ZZf X 459N B R
I [Al4E y
can_read_rxbcfg rxb_end
can_read_rxbcfg_rxb_end BHUE LUK 19-58 Fiw.
% 19-58 can_read_rxbcfg rxb_end EREIEX
JR A unsigned int can_read_rxbcfg_rxb_end(void)
Eiiip SR RXBCFG 74775 1 Rx 2 X 45 s A B [ i B
ZH o
2 [Al4E Rx Zzi X 45 R s B 2
can_set_rxbcfg
can_set_rxbcfg EREUE L an#k 19-59 s
MUG1029-1.3
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%= 19-59 can_set_rxbcfg EREE X

JR A void can_set_rxbcfg(unsigned int rxb_start, unsigned int rxb_end)
it WH RXBCFG #ifi#s
ZH rxb_start: Rx 22 [X 2 4n A & 1) (e
rxb_end: Rx 22 X &5 WA B 1%
R [AE y/

can_set_txbcfg txb_start
can_set_txbcfg_txb_start B HUE X% 19-60 Fis.
% 19-60 can_set_txbcfg txb_start BGEIE X

JR A void can_set_txbcfg_txb_start(unsigned int txb_start)
EiHBEN W E TXBCFG 228t 1) Tx Gz i X i 7 B 1) %
ZH txb_start: Tx Z&ii X E s & (1 fm

A EIRiE) 7

can_read_txbcfg txb_start

can_read_txbcfg_txb_start pR%E LIk 19-61 Fiw.
%% 19-61 can_read_txbcfg_txb_start BREE X

JRAY unsigned int can_read_txbcfg_txb_start(void)
i) IREL TXBCFG B f7#8 1 Tx G X A aa 7 B 1 w2
24 &

IR [ {8 Tx e X AR A7 B %

can_set_txbcfg txb_end
can_set_txbcfg_txb_end pREE LU 19-62 fiw.
% 19-62 can_set_txbcfg txb_end EREUE N

JR 2 void can_set_txbcfg_txb_end(unsigned int txb_end)
ity W H TXBCFG Zif7as (1) Tx Z2 i [X 45 s B (1 As
¥ txb_end: Tx Zzi X 45 WAL & i F2

IR [l 4E o

can_read_txbcfg txb_end
can_read_txbcfg txb_end E¥E X N 19-63 fiis.
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% 19-63 can_read_txbcfg txb_end eERHIE X

JR A unsigned int can_read_txbcfg_txb_end(void)

it FREL TXBCFG 271788 1) Tx 2 (X 45 R A7 & (i F%
ZH .

IR [Al4E Tx Gz X 45 AL B 1

can_set_txbcfg
can_set_txbcfg RHUE LWIEE 19-64 Fiow.
% 19-64 can_set_txbcfg BREE X

gt void can_set_txbcfg(unsigned int txb_start, unsigned int txb_end)
EiHBEN WE TXBCFG Zi {748
ZH txb_start: Tx Z&f XL 407 B (1w Fs
txb_end: Tx Zz X 45 A7 & 1w ts
pAEIf ] .

can_set_txhbcfg txhb_start
can_set_txhbcfg_txhb_start B #5E LUk 19-65 FTR.
%% 19-65 can_set_txhbcfg_txhb_start ¥ E X

gt void can_set_txhbcfg_txhb_start(unsigned int txhb_start)
Eiiipa W E TXHBCFG Ffras ) Tx sl s gzt X A an 7 B (1 i #2
S txhb_start: Tx &L Je g X AL da 47 B 1w

IR [ {8 7

can_read_txhbcfg_txhb_start
can_read_txhbcfg_txhb_start s %5 i1k 19-66 s .
% 19-66 can_read_txhbcfg txhb_start EEIE X

JR 2 unsigned int can_read_txhbcfg_txhb_start(void)

it SREL TXHBCFG ZR 745 1 Tx mifft e & X &L aa i & 1 i #%
ZH 7

IR [l 4E Tx m il ez Xt aa fr & e
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can_set_txhbcfg txhb_end

can_set_txhbcfg txhb_end pf%E LNk 19-67 Fin.
%% 19-67 can_set_txhbcfg txhb_end EREE X

JR A void can_set_txhbcfg_txhb_end(unsigned int txhb_end)
it WHE TXHBCFG Zi 745 1 Tx st fadk 2 IX 45 A & i #%
ZH txhb_end: Tx /e X 45 oA & 1wt

IR [Al4E y

can_read_txhbcfg txhb_end

can_read_txhbcfg_txhb_end ef%{ e X WZE 19-68 TR
%% 19-68 can_read_txhbcfg_txhb_end EREENX

JRAY unsigned int can_read_txhbcfg_txhb_end(void)

i FRELTXHBCFG # A7 ) Tx i sa g g i [X 45 AL ) i A%
24 e

A EIRiE) Tx mE ek e X 45 R fr B )

can_set_txhbcfg
can_set_txhbcfg p&%UE L ik 19-69 fis .
% 19-69 can_set_txhbcfg EREUE X

JR 2 void can_set_txhbcfg(unsigned int txhb_start, unsigned int
txhb_end)

Eiiipa % H TXHBCFG 771744

ZH txhb_start: Tx =26 R X G0 & X A%
txhb_end: Tx mfiLsedt gzt X 45 WA B 1w te

IR [HHE T

can_set_txbretry

can_set_txbretry B%E LWIER 19-70 Fiw,

% 19-70 can_set_txbretry ER¥E X

JR A void can_set_txbretry(unsigned int txbretry)
it W H TXBRETRY & {748

S txbretry: F ik

R [BE P
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can_read_txbretry
can_read_txbretry B e L a0k 19-71 fin.
% 19-71 can_read_txbretry BR¥UE X
JR A unsigned int can_read_txbretry(void)
ik KL TXBRETRY 217 8%
ZH y
IR [Al4E HIXKE
can_set_txhbretry
can_set_txhbretry p&#0E X ank 19-72 fiizw.
& 19-72 can_set_txhbretry B¥E X
JRAY void can_set_txhbretry(unsigned int txhbretry)
EiHBEN % E TXHBRETRY 2 f7#¢
ZH txhbretry: i EL
A EIRiE) y
can_read_txhbretry
can_read_txhbretry B%E LK 19-73 iR
%% 19-73 can_read_txhbretry EREE X
JR 2 unsigned int can_read_txhbretry(void)
ik KL TXHBRETRY 7747 4%
ZH y
I [Al4E HIXIKE
can_read_txmsgsts
can_read_txmsgsts RHE XN 19-74 fis.
%R 19-74 can_read_txmsgsts BREIE X
JR A unsigned int can_read_txmsgsts(void)
Eiiip KA TXMSGSTS % 17 2%
ZH o
I [Al4E FEHH B BPIRES
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can_read_txmsgid
can_read_txmsgid & #E X nk 19-75 Fin.
2R 19-75 can_read_txmsgid REE X
JR A unsigned int can_read_txmsgid(void)
Eit:pu IREL TXMSGSTS 27 74 A& % & 1D
24 p
IR [ i favE S 1D
can_read_txhmsgsts
can_read_txhmsgsts %€ ik 19-76 Fin.
%% 19-76 can_read_txhmsgsts EREUE X
JRAY unsigned int can_read_txhmsgsts(void)
EiEibu REL TXHMSGSTS 7 f7#s
ZH y
pAEIf ] e I B A% e S IR S
can_read_txhmsgid
can_read_txhmsgid & #E sk 19-77 Fiw.
2R 19-77 can_read_txhmsgid BREIE X
JR 2 unsigned int can_read_txhmsgid(void)
ik IR TXHMSGSTS ZF A7 a f£ 4 2. 1D
2 7
IR [ {8 e I B A% HanvE 2 1 1D
can_read_errsts
can_read_errsts B¥E XN 19-78 s,
R 19-78 can_read_errsts EREUE X
JR A unsigned int can_read_errsts(void)
Eitipa 3RHL ERRSTS 71728
ZH P
4B Pt
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can_read_errcntr_rec
can_read_errcntr_rec PR HUE XK 19-79 FiR.
2R 19-79 can_read_errcntr_rec BREE N

JR A unsigned int can_read_errcntr_rec(void)
ik AR ERRCNTR 27 /78 R iR TH s
ZH .

IR [Al4E PR R

can_read_errcntr_tec
can_read_errcntr_tec B%E X a1k 19-80 AR,
2= 19-80 can_read_errcntr_tec BREEN

JRAY unsigned int can_read_errcntr_tec(void)
i FRELERRCNTR A A7 B A IE F 1R THE 2%
4 e

A EIRiE) RIBFRTTEL

can_set_af bit_as one
can_set_af bit_as_one pREE Xk 19-81 Fiir.
2% 19-81 can_set_af bit_as one EREEN

JR 2 void can_set_af bit_as_one(unsigned int af_bit_mask, unsigned int
af_idx)

i) DI HERS B AL AF 24785 47

B af_bit_mask: {7#E6Y
af_idx: &5l

IR [ {8 y

can_set_af bit as_zero
can_set_af bit_as_zero PR ¥UE L NFE 19-82 i w.
& 19-82 can_set_af bit_as_zero EREIEN

JR A void can_set_af bit_as_zero(unsigned int af_bit_mask, unsigned int
af_idx)
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it DAGHERD IS 5 AF 25 745 107
ZH af_bit_mask: f(i#Eg

af_idx: &7l
IR [Al4E o

can_read_af bit
can_read_af_bit Bi#E X a1k 19-83 iR .
R 19-83 can_read_af bit EREEN

MUG1029-1.3

Rt bool can_read_af_bit(unsigned int af_bit_mask, unsigned int af_idx)
it AR HERD IR AF 254745 07
ZH af_bit_mask: {7#&fg
af_idx: izl
LY IR EEN True/False

can_set af ie

can_set_af_ie B#E L WK 19-84 Fiw.

R 19-84 can_set_af_ie BIHEN

JRAY void can_set_af_ie(unsigned int ie, unsigned int af_idx)
it BB AF 27 a5 1E fif
S8 ie: ID¥ &
af_idx: A& 5l
IR [l 4E /"

can_read_af ie

can_read_af_ie BR¥UE X a0k 19-85 s
= 19-85 can_read_af ie BA¥EN

ic] unsigned int can_read_af_ie(unsigned int af_idx)
it IRELAF ZRLE23 11 |E fi7

24 af_idx: fr&75l

IR [AE ID ¥ J&
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can_set_af bid

can_set_af_bid % L ik 19-86 Fris.
% 19-86 can_set_af bid ERFEN

JR A void can_set_af_bid(unsigned int bid, unsigned int af_idx)
ik WE AF Z 74+ BasiclD iz
ZH bid: Basic ID
af_idx: &7l
A EINiE) .

can_read_af bid

can_read_af_bid %€ L in#k 19-87 fx.
%% 19-87 can_read_af bid EREENX

JR A unsigned int can_read_af_bid(unsigned int af_idx)
EiEibu FREL AF 25 {74+ 1) BasiclD £

BH af_idx: fZ3]

A EIRiE) Basic ID

can_set _afm ie

can_set_afm_ie eR#E L WK 19-88 Fiw.
& 19-88 can_set_afm_ie BAFEN

JR A void can_set_afm_ie(unsigned int iem, unsigned int af_idx)
ik BE AFM ZF 178K IE fir
S8 iem: ID ¥ /&
af_idx: &7
IR A .

can_read_afm_ie

can_read_afm_ie BR%UE X1k 19-89 flim .
% 19-89 can_read_afm_ie BREEN

JR A unsigned int can_read_afm_ie(unsigned int af_idx)
iR FREL AFM ZF 17451 |E 7
ZH af_idx: %75l
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A EIRiE) ID ¥ &
can_set_afm_bid
can_set_afm_bid s%E X i3k 19-90 .
%% 19-90 can_set_afm_bid EREENX
JR A void can_set_afm_bid(unsigned int bidm, unsigned int af_idx)
ik W AFM 7517 %) BasiclD fi.
ZH bidm: Basic ID
af_idx: &5l
IR [Al4E y
can_read_afm_bid
can_read_afm_bid B%0UE a1k 19-91 ffizn.
%% 19-91 can_read_afm_bid SREE X
JR A unsigned int can_read_afm_bid(unsigned int af_idx)
EiEibu FREL AFM F 474 1) BasiclD fir
ZH af_idx: &7l
A EIRiE) Basic ID
can_read_rxb
can_read_rxb eREE X ANEE 19-92 iR,
2 19-92 can_read_rxb BEEN
JR 2 unsigned int can_read_rxb(void)
i) FREL RXB #3779
ZH y
I [Al4E RXB & 7= H
can_set_txb
can_set_txb EREE X W5k 19-93 for.
%% 19-93 can_set_txb BREIE X
J 7Y void can_set_txb(unsigned int txb)
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ik BE TXB 71748
ZH txb: TXB arf#%1I1E
A EILEEN x

can_set_txhb

can_set_txhb B#EE XNk 19-94 fiis.

MUG1029-1.3

Z= 19-94 can_set_txhb ERFEN

JR A void can_set_txhb(unsigned int txhb)
EiHBoN WH TXHB #1784

S8 txhb: TXHB %17 asH01E

A EIRiE) 7

can_read _txbsts_txbspace
can_read_txbsts_txbspace A ¥E X in# 19-95 FiR.
%% 19-95 can_read_txbsts_txbspace eEREE X

JR A unsigned int can_read_txbsts_txbspace(void)
o FRHL TXBSTS 27 {74+ 1] txbspace

ZH .

IR [BlE txbspace

can_read _txbsts_txbwerr

can_read_txbsts_txbwerr &% E a0k 19-96 Fiw.
=% 19-96 can_read_txbsts_txbwerr EGEIE X

JR A unsigned int can_read_txbsts_txbwerr(void)
i) FREL TXBSTS @72 11) txbwerr

24 x

2 [Al4E txbwerr

can_read _txhbsts_txhbspace
can_read_txhbsts_txhbspace & ¥ X in#k 19-97 fix.
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%% 19-97 can_read_txhbsts_txhbspace BR¥IE X

Rt unsigned int can_read_txhbsts_txhbspace(void)
ik FREX TXHBSTS %7 f7#: 1 txhbspace

ZH T

IR [BIE txhbspace

can_read _txhbsts_txhbwerr
can_read_txhbsts_txhbwerr i€ X ik 19-98 Fiir.
% 19-98 can_read_txhbsts_txhbwerr ER¥E X

gt unsigned int can_read_txhbsts_txhbwerr(void)
EiEibu FRELTXHBSTS 7747 #5111 txhbwerr

4 e

A EIRiE) txhbwerr

can_read _rxbsts
can_read_rxbsts pR#UE LUK 19-99 For.
& 19-99 can_read_rxbsts EREE N

JR A unsigned int can_read_rxbsts(void)
i) IRIL RXBSTS 7747 #%

2 g

IR [ {8 RXBSTS % 17 H1H

gp0_irq_handler

gp0_irg_handler s #E L 415 19-100 fln.

£z 19-100 gp0_irq_handler ER¥IE X

gt void gp0_irg_handler(void)
Eiiip CAN 7 4k 24 pg %5

ZH o

2 [Al4E o
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20 SD

20.1 BT

20 s

Gowin RiscV_AE350_SOC . %~ Extended APB Slave = 2k#2 11,
A PLER S5 FPGA 2R gmFEM) SD %% Hi%E, el SD #h%.

It 8D SN SPIZ RPN, SCHRFEEAS ) SPI S 261 i AT SD/IMMC W
R, EARHE A

® =Cff4 SD/IMMC kg NIt SR RIAIiatL . XHEEAIX B

=

20.2 HFEMREX

FAH) SPI S 1517

N 512 i N Kk i% FIFO
APB £k 1

APB $: 15 SPI FE L Al 7 i e
KR ALHE B B2 SDIMMC 1R 1R e R 2

20.2.1 HFHER/EX
SD Ziffas e Xk 20-1 ffizn. SD F 47 2% & X AL T extp\sd\sd.h.
#* 20-1 FERENX

Hudikfi e FFAF A PR ik
0x000 SPI_MASTER_VERSION SPI Master Version Register
0x001 SPI_MASTER_CONTROL SPI Master Control Register
0x002 TRANS_TYPE Transaction Type Register
0x003 TRANS_CTRL Transaction Control Regiser
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Huik (i #% W AF A SR Eitipay

0x004 TRANS_STS Transaction Status Register

0x005 TRANS_ERROR Transaction Error Register

0x006 DIRECT_ACCESS_DATA Data Direct Accessed Register

0x007 SD_ADDR_7_0 SD Address Register [7:0] bits

0x008 SD_ADDR_15_8 SD Address Register [15:8] bits

0x009 SD_ADDR_23_16 SD Address Register [23:16]
bits

0x00A SD_ADDR_31_24 SD Address Register [31:24]
bits

0x00B SPI_CLK_DEL SPI Clock Control Register

0x00C~0x00F | - Reserved

0x010 RX_FIFO_DATA Block Read FIFO Register

0x011 - Reserved

0x012 RX_FIFO_DATA_COUNT_MSB | MSBytes of Block Read FIFO
Count Register

0x013 RX_FIFO_DATA_COUNT_LSB | LSBytes of Block Read FIFO
Count Register

0x014 RX_FIFO_CONTROL Block Read FIFO Control
Register

0x015~0x019 | - Reserved

0x020 TX_FIFO_DATA Block Write FIFO Register

0x021~0x023 | - Reserved

0x024 TX _FIFO_CONTROL Block Write FIFO Control
Register

20.2.2 F ek

PAF & P E4H IR SD A A7 i o
FAT AR RS TE AR A0 T

® RO: Read-only

® R/W: Readable and writable

® \WO: Write-only

SPI_MASTER_VERSION &7&8 (0x000)
SPI_MASTER_VERSION 7j1#-#s F T-f& 1% SPI Master A5 .
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219(329)




20 SD

MUG1029-1.3

SPI_MASTER_VERSION i f7-#% 7€ X n#k 20-2 fiir.
% 20-2 SPI_MASTER_VERSION Register

Name Bit | Type | Description Reset

- 31:8 | — Reserved -

VERSION_NUM_MAJOR | 7:4 | RO | Major revision Revision
number Dependent

VERSION_NUM_MINOR | 3:0 | RO | Minor revision Revision
number Dependent

SPI_ MASTER_CONTROL &%E28 (0x001)

SPI_MASTER_CONTROL 2 774¢H & i SPI Master.
SPI_MASTER_CONTROL 2 774% 5% X n# 20-3 .

% 20-3 SPI_MASTER_CONTROL Register

Name | Bit Type | Description Reset

- 311 | - Reserved -

RST 0 WO Reset core logic and registers, self clearing 0x0
1: Reset

TRANS_TYPE F#F2& (0x002)

TRANS_TYPE % /782 T- % B 3155257 . TRANS_TYPE %77 847 X
1% 20-4 i

%% 20-4 TRANS_TYPE Register

Name Bit Type | Description Reset

- 312 | - Reserved —

TRANS_TYPE 1:0 R/W | Sets the transaction type, where: 0x0
00: DIRECT_ACCESS
01:INIT_SD

10: RW_READ_SD BLOCK
11: RW_WRITE_SD_BLOCK

TRANS_CTRL 728 (0x003)

TRANS_CTRL #FFf783H T R ah$ 4. TRANS_CTRL 747 8% € LWk
20-5 ffirRe
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%R 20-5 TRANS_CTRL Register

1: Start transaction

Name Bit Type | Description Reset
- 311 | - Reserved -
TRANS_START 0 WO Start transaction, self clearing 0x0

TRANS_STS &FE88 (0x004)
TRANS STS ZiffasH TR I FH&AT0RAS . TRANS STS & 788 € X

ik 20-6 Fix.
%% 20-6 TRANS_STS Register
Name Bit Type Description Reset
- 31:1 - Reserved -
TRANS_BUSY 0 RO Transaction busy status -
1: Transaction busy

TRANS_ERROR &7 2 (0x005)

TRANS_ERROR # {74411 TR [B] 31 54515t . TRANS_ERROR #7745
SE X g 20-7 Fiows.

% 20-7 TRANS_ERROR Register

Name

Bit

Type

Description

Reset

31

6 | -

Reserved

SD_WRITE_ERROR

54

RO

The error of writing SD

00: WRITE_NO_ERROR
01: WRITE_CMD_ERROR
10: WRITE_DATA_ERROR
11: WRITE_BUSY_ERROR

SD_READ_ERROR

3:2

RO

The error of reading SD

00: READ_NO_ERROR

01: READ_CMD_ERROR
10: READ_TOKEN_ERROR

SD_INIT_ERROR

1:0

RO

The error of initializing SD
00: INIT_NO_ERROR

01: INIT_CMDO_ERROR
10: INIT_CMD1_ERROR
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DIRECT ACCESS DATA 7258 (0x006)

DIRECT_ACCESS_DATA #fi#s H T B sh BV M HES 2 AR E R
15 R B 56 BB U7 n) S 45 2 Ja R O -
DIRECT_ACCESS_DATA #F /7% € X fn# 20-8 ffizr.
7k 20-8 DIRECT_ACCESS_DATA Register

Name Bit

Type

Description

Reset

- 31:8

Reserved

TX_DATA | 7:0

WO

Set TX_DATA prior to starting a
DIRECT_ACCESS transaction.

Note that the SPI bus has no concept of a read
or write transaction. Thus every
DIRECT_ACCESS transaction transmits data
from the SPI master, and receives data from the
SPI slave.

0x0

RX_DATA | 7:0

RO

Read RX_DATA after completing a
DIRECT_ACCESS transaction

SD_ADDR 7 0 &8 (0x007)

SD_ADDR_7_0 #7744 F 1% & SD Hhht1y 7:0 2. SD_ADDR_7_0
ZAAF AR E Xk 20-9 IR

%z 20-9 SD_ADDR_7_0 Register

Name Bit | Type | Description Reset
- 31:8 | — Reserved -
SD_ADDR 7 0| 7:0 | RW | SD_ADDR([7:0]. Normally set to zero, 0x00
because memory accesses should occur
on a 512 byte boundary. Set the SD/MMC
memory address before starting a block
read or block write
SD_ADDR _15_8 &8 (0x008)
SD_ADDR_15_8 #fr#sH T B SD #ilikf) 15:8 fi .
SD_ADDR_15_8 #fr-#s & X W5k 20-10 Frss
%% 20-10 SD_ADDR 15_8 Register
Name Bit | Type | Description Reset
- 31:8 | — Reserved -
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Name Bit | Type | Description Reset

SD_ADDR_15_8 | 7.0 | R/W | SD_ADDRJ[15:8]. Normally set to zero, 0x00
because memory accesses should occur
on a 512 byte boundary

SD_ADDR_23 16 F7%F2& (0x009)

SD_ADDR_23_16 Zif¢#: f T & SD thhikf¥) 23:16 7.
SD_ADDR_23 16 #iff#% € X an# 20-11 FizR.

%% 20-11 SD_ADDR _23_16 Register

Name Bit Type Description Reset
- 31:8 - Reserved -
SD_ADDR_23_16 7:0 R/W SD_ADDR[23:16] 0x0

SD_ADDR_31 24 &772% (0x00A)

SD_ADDR_31_24 #if7#3H Ti% & SD ki) 31:24 {7,
SD_ADDR_31_24 Ziff-4s & X an#k 20-12 fion.

%% 20-12 SD_ADDR_31_24 Register

Name Bit Type Description Reset
- 31:8 - Reserved -
SD_ADDR 31 24 7:0 R/W SD_ADDR[31:24] 0x00

SPI_CLK_DEL &F#%38% (0x00B)

SPI_CLK_DEL 2 1792 T-#2:41| SPI i} #4145 . SPI_CLK_DEL %47 %
& X NFE 20-13 AR

#z 20-13 SPI_CLK_DEL Register

Name Bit | Type | Description Reset
- 31:8 | — Reserved -
SPI_CLK_DEL | 7.0 | RW | Controls the frequency of the SPI_CLK 0x00

after SD initialization is completed. To set
the clock frequency during SD initialization.
SPI_CLK_DEL = (spiSysClk / (SPI_CLK *
2))-1
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20 SD

RX_FIFO_DATA 728 (0x010)

RX_FIFO_DATA %47 3 FI T84t . RX_FIFO_DATA %47 3 5 X
%% 20-14 Fi7R.

&R 20-14 RX_FIFO_DATA Register

Name Bit | Type | Description Reset

- 318 | - Reserved -

RX_FIFO_DATA | 7.0 | RO | SD/MMC block read data. Note, FIFO -
size matches the SD/MMC block size of
512 bytes

RX_FIFO DATA COUNT MSB &£ (0x012)

RX_FIFO_DATA_COUNT_MSB 2 #7452 Fl iR [ U504 FIFO %t
PEE B B = A %, RX_FIFO_DATA_COUNT_MSB Zif7a% € X an#
20-15 ff 7.

% 20-15 RX_FIFO_DATA_COUNT_MSB Register

Name Bit | Type | Description Reset
- 31:8 | - Reserved -

FIFO_DATA_COUNT_MSB | 7.0 | RO | MSByte of -
FIFO_DATA COUNT.
Indicates the number of data
entries within the FIFO.

RX_FIFO_DATA_COUNT _LSB &7%28 (0x013)

RX_FIFO_DATA COUNT _LSB #f7#% H TR a5z FIFO F %
{&%H@ﬂ%ﬁﬁ%ﬂjo RX_FIFO_COUNT _LSB %728 X inz 20-16 ff
7N o

%% 20-16 RX_FIFO_DATA_COUNT_LSB Register

Name Bit | Type | Description Reset
- 31:8 | — Reserved -

FIFO_DATA COUNT LSB | 7.0 | RO | LSByte of -
FIFO_DATA COUNT.
Indicates the number of data
entries within the FIFO
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20 SD

RX_FIFO_CONTROL &2 (0x014)

RX_FIFO_CONTROL 77 {728 H T B #HU s FIFO A=,
RX_FIFO_CONTROL 77 {748 & X a5k 20-17 Fiw .

& 20-17 RX_FIFO_CONTROL Register
Name Bit | Type | Description Reset

- 311 | - Reserved -

FIFO_FORCE_EMPTY | 0 WO | Force FIFO empty. Deletes all the | 0x0
data samples within the FIFO. Self

clearing.
1: Force FIFO empty

TX_FIFO_DATA &FE8 (0x020)

TX_FIFO_DATA % 752 Fl T 584 . TX_FIFO_DATA % f75%5¢ Y N
20-18 fif 7.

% 20-18 TX_FIFO_DATA Register

Name Bit | Type | Description Reset

- 318 | — Reserved -

TX_FIFO_DATA | 7.0 | WO | SD/MMC block write data. FIFO size -
matches the SD/MMC block size of 512
bytes.

TX_FIFO_CONTROL &7%E88 (0x024)

TX_FIFO_CONTROL 7 {728 H T % B K% 5 FIFO A=,
TX_FIFO_CONTROL 75 f7-#5 & X a3k 20-19 fis.

#& 20-19 TX_FIFO_CONTROL Register
Name Bit | Type | Description Reset

- 31:1 | - Reserved -

FIFO_FORCE_EMPTY | 0 WO | Force FIFO empty. Deletes all the | 0x0
data samples within the FIFO. Self
clearing.

1: Force FIFO empty
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20 SD

20.3 XN R E N

20.3.1 IR B R HE X
SD Xz pR HUE SLUNER 20-20 Frzx. SD IRk e A7 T extp\sd\sd.c
1 sd.h.
= 20-20 IREh R BE X
LSS IER A i
SD_Init WItEA SD
SD_BlockWrite R
SD_BlockRead SR
20.3.2 DRFf ek L
PUR & VRN SD 13K sh R H0E Lo
SD_Init

SD _Init B EUE XNk 20-21 Fis.
2R 20-21 SD_Init EHEEN

JRAY int SD_Init (SD_RegDef* sd)
EiHBEN #1461k SD

ZH sd: #8[H SD ZFf7as M fa4t
A EIRE) 0

SD_BlockWrite
SD_BlockWrite Bi%E X Wi# 20-22 Fis.
% 20-22 SD_BlockWrite B ¥E M

JR 2 int SD_BlockWrite (SD_RegDef* sd, uint8_t* writedata, uint32_t
address)
ZH sd: 717 SD A fE AR

writedata: i [\ A IEEE A7 X 1 FREN
address: SD it

& B 4E R R AR, RIE A
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20 SD

MUG1029-1.3

SD BlockRead
SD_BlockRead & #E X Mk 20-23 fizw
%% 20-23 SD_BlockRead BREEN

JR A int SD_BlockRead (SD_RegDef* sd, uint8_t* readdata, uint32_t
address)

o LR

S sd: f&1H SD Z 7asMIFaEr
readdata: 8RR 72 X a5
address: SD Hhhl:

IR [EHE W KA R, &A1
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21 DSP 4w fs

21 DSP 44wtz

DSP ¥%f4mfs, &% MUG1032, Gowin RiscV AE350 SOC DSP #f
PEGFES A
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22 NN B4 fE

22 NN 9wtz

NN K gmfe, &% MUG1181, Gowin RiscV AE350 SOC NN #1 1+ %4
f#ﬁ?ﬁf%o
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23 RTOS 23.1 FreeRTOS

23 RTOS

Gowin RiscV_AE350 SOC 3 ##LL R JL#h RTOS:
FreeRTOS

uC/OS-lll

RT-Thread Nano it 4%

RT-Thread #r ikl A

Zephyr

23.1 FreeRTOS

23.1.1 $¥4E
FreeRTOS & — MR EJ ML #HE RS
FreeRTOS fE A — 1R ERMERIERS, DieEH: L5EHE. i hE
. E58E. WES. NEEHE., ICxXie. BI85, A
W RE/N RS 7R

® FreeRTOS HERFA R TR LMINIFIERS, HAIREAF. A,

AERBY W R AR R
FreeRTOS Jifid, 157t FreeRTOS Wi http://www.FreeRTOS.org %k
Gowin RiscV_AE350 SOC 3¢ #F FreeRTOS

23.1.2 i A&
Gowin RiscV_AE350_SOC S ##1 FreeRTOS kit A: 10.3.1,

2313 BicE

A LLE & ME Y S “FreeRTOSConfig.h” it & FreeRTOS.
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23 RTOS

23.2 uC/0S-lll

23.2 uC/OS-III

23.2.1 i

23.2.2 fg A&

2323 &

uC/OS-lll &—Aal e, ALy, 36 G SEm Ak, EHERES
AN SZ PRl

UC/OS-IIl 5 =R, B T BLASIN Py R R ThAE . L9 ¥
S . AR

uC/OS-IIl #& it 71K 2 e St WAZ AT A IdREYE, LR ange ez 47 ikl
wEIZIT RS, BEEREESEEEATS, TEREANSEAEZIMESE
ZMEPSN Nl

uC/OS-Il EFEFFIE Apache VFAE 2.0, JF &N GA] PA4 2% 1 4 fd
uC/OS-IIl JE%, 1E7E Micrium M hitp://www.micrium.com %,

Gowin RiscV_AE350 SOC 3 #f uC/OS-llI

Gowin RiscV_AE350_SOC 3 #F[1] uC/OS-IIl fizA: 3.03.00.

A LA 3o 5 2R S “uCOS_CONFIG\os_cfg.h” A

“oscfg_app.h” BC & uC/OS-lIl.

A PUE & EEAL S “UCOS._BSP\bsp_os.c” #ll “bsp_os.h” 315

MR SCFF -

23.3 RT-Thread Nano k2~

23.3.1 $HF

MUG1029-1.3

RT-Thread Nano hR 7 /& — A% 17 i AT S s P 4%

W CIEFE A, RAMFEX R gmiE g, BA RN, &
ALY 5 S AR5 1) RTOS

AR G IR, ThRER MRS AL AP Err a8 555, M
S A P2 S ) 8 B I SN HR AT R Gk

FFEF %, W1E Apache VFATIE 2.0, SERHEAE RGN AZ K BT A R4
PERT DA SR AE L dh ], AT BEAAT N R PP IRRY, SO T AE TR
b RS
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23 RTOS 23.4 RT-Thread Fri#fE A

® RT-Thread Nano lAVERY, 157 RT-Thread Wik https://www.rt-
thread.org %%,

® Gowin RiscV_AE350_SOC > #f RT-Thread Nano kA&

23.3.2 h#&

Gowin RiscV_AE350_SOC X #f[1] RT-Thread Nano ki 4A&: 3.1.5.

23.3.3 &

AJ DL & RS S “bsplconfig.h” fit & RT-Thead Nano.
A LUE & EE S S “bsp\board.c” $RAGHR 2 S F .

23.4 RT-Thread ¥rERRZAS

23.4.1 $F4E

® RT-Thread FrifEiRA R — MR USEN 2 & f21RE RS, EARJEIEZ —
REFF LA, ARSI LRSI

FEXHCIESHS, RESE, HERE
PRER/N, A, THFEME. JashPul, i BASetEE. 5 RIS
R, JdEEIEH TS MRIEZ RIS

® SE4JTUR, i4{E Apache License 2.0 JFE VMY, AT LA 2L 7 b i
iR, HEAFTENTFRAER, EA LR R

® RT-Thread FrifERAIERY, 157E RT-Thread Pl https://www.rt-
thread.org/ T %%

® Gowin RiscV_AE350_SOC ¥ #f RT-Thread pr#fERA

23.4.2 lg &

Gowin RiscV_AE350_SOC X #/ RT-Thread frifEhit4s: 3.1.5.

23.4.3 IREH 5

RT-Thread [IRENZHE, 5B R &= S44831T Gowin
RiscV_AE350 SOC E#ilft 3 F.

2344 FRTES

Gowin RiscV_AE350 SOC RT-Thread tnifi it A< 4T & T B Al

MUG1029-1.3 232(329)



https://www.rt-thread.org/
https://www.rt-thread.org/
https://www.rt-thread.org/
https://www.rt-thread.org/

23 RTOS

23.4 RT-Thread Fr#fii A

ae350 rtthread_std.zip, £ T RDS #2345 H %
AndeSight_ RDS_v511\demo\ ae350_rtthread_std.zip.

23.4.5 A PF

RT-Thread brifER A ELNTHIA, S https://www.rt-
thread.org/document/site/#/rt-thread-version/rt-thread-standard/README.

234.6 FRITH

Env #&XTH

Env J& RT-Thread #EH 7T &4 B T H, 4% 3T RT-Thread 1 &
SEIOH THE, RMgRmiEEERE. FB LRSI E MRS E TR, H
P E 1) menuconfig $2 £t 1 & B 5 FH FIRC B 8Y & TR, AIx iz, AR
E T B RGBT, F RS AR b i it .
® M/ FMH: https://www.rt-thread.org/document/site/#/development-

tools/env/env.,

® JFkT.H: ae350 rtthread std\tool\env\env-windows-v1.3.5.

Scons 4T H

Scons s&—%&H Python i& 5 %5 M E RS, KLLT GNU
Make. & XHAFT @ Makefile X755, T2 H SConstruct
SConscript Xk E . XEESCAHZ Python |IAS, RS {8 FARHEY
Python &K 4% '5 . It LAZE SConstruct. SConscript 3C44:Ha] LU
Python FrifE T £ 282 220403, A RBRT Makefile ¥ 5& HIFEN

P FM: https://www.rt-thread.org/document/site/#/development-
tools/build-config-system/SCons.

23.4.7 WEFE

MUG1029-1.3

1

fi &= Gowin RiscV_AE350 SOC RT-Thread xR AR A F & T H AL
ae350 rtthread_std.zip.

2

X i ae350 rtthread_std\tool\env\env-windows-v1.3.5\env.exe &,
env.bat, 7 Env &k T H.

+% 3

A Env PR TRRSREES, WE#F “Settings” LI, w1l&l 23-1 iy
o THE Env 2] G A B RIRGE T I, il 23-2 PR
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23 RTOS 23.4 RT-Thread Fr#ERRAS
= AY .
23-1 i%#¥ Settings
cmd
H H H MNew consale... Win+W
ight click on the title bar,
§<9> cmd . | ptach to.. Win+Shift+G
! Settings... Win+Alt+P
- RT - Thr 0 ting System
Always on top
Active console
Consale list
Edit
Debug
Help
Hide to TSA
Bring here
WE(R)
FERIM)
FMS)
— BMEN)
o Bk
x  FEEQ) Win+F4
5 3 2
23-2 i & Env iZHI&
Settings [xml] ConEmu 180206 [64] {Alpha} ? *
2 | Storage: | F:\RiscV_AE350_SOC_RTT_V1.0\tool\env\env-windows-v1.3. 5\boo|s\,ConEmL| Export...
A ConEmu Here - Explorer context menu integration
- Size &Pos Menu item: |ConEmu Here ~ | Configuration: l:l
- Appearance
- Quake style Command: |{cmd} -cur_console:n |
- Background
Tab bar Icon file: |F:'|P\isc\z'_.¢'.E3SD_SOC_RTI'_\" 1.0'tool\env\env-windows-v 1. 3, 5\tools \ConEmutConEmuG4. exe, 0
'I(E‘:snlj rb:r l Register I Unregister
- Update
- Startup ConEmu Inside - Explorer context menu in
- Tasks Use this if you want ConEmu act as e of Windows Explorer window
- Environment
=) Features Menu item: |C0nEm v Configuratio
- Text cursor
... Colors owershell} -cur_conzole:n \‘ |
- Transparency | powershell.exe \ |
- Status bar
= st o [ sync dir | Register Unregister
- ComSpec
- Children GUI
- BNST execution
B Kn_ay's & Macro
i b-Keyboard - )
Meres ¥ | https:/jconemu.github.io en/SettingsIntegration. himl
Donate Reset... Reload. .. Import... I Save settings I
L JRESN 1 WY N g N N —»F{" iy — S,
BESERUE, AT AEAT RO T il A B oK 5 Bl Env 2
AN
= o
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23 RTOS 23.4 RT-Thread iR A

FER4

T H RT-Thread BSP (43, fEx AL E, #EHFF “ConEmu Here”
BRIl 4TJF Env, B Env F R4 H 3h U1 52 241147

IR G fE, R ITEEH cd f 2 )#: 3] Gowin
RiscV_AE350_SOC m ¥, Fri a4 His:

> cd gowin-riscv_ae350_soc
FER5

i1 RT-Thread 1R H % H<RTT_ROOT> EMHiA &, f5EMHE RT-
Thread H# M THEE, BT 64 W1 Fros:

>set RTT_CC=gcc

> set PATH=<RTT_ROOT>\tool\xpack\xpack-riscv-none-embed-gcc-
10.2.0-1.2\bin;%PATH%

$E6

menuconfig /& —F EJEAECE TR, RT-Thread fif FH H X 8 R 405
ITHCE. BB, AW R

> menuconfig
RT-Thread ) &4l & B AL W& 23-3 Pk
23-3 RT-Thread REELEEF L

cmd - menucanfig — [m| X

B <> cmd - menucont (S PlE-H-&0=

config - RT-Thread Configuration

RT-Thread Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---» (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <¥Y» includes, <N» excludes, <M> modularizes features. Press

<Esc><Esc> to exit, <?> for Help, </»> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

RT-Thread Kernel ---3|
RT-Thread Components ---»
RT-Thread online packages ---»

< Exit » < Help > < Save > < Load »

kconfig-mconf.exe*[32]:15764 « 180206[64] 1/1 [+] WUM PRI 110x30 (21,9) 25V 3380

MUG1029-1.3 235(329)




23 RTOS 23.5 Zephyr

T 7

%4 rtconfig.py S0, Hid i) “EXEC_PATH” 1508411 TF & T EA
FTEAL B .
TS

AT “scons” #r4, K RT-Thread, F=E#{;4FE Binary SCHF,
Kl 23-4 Fiizn, FrAA& U0 Fis:

> scons

23-4 #J3# RT-Thread

cmd — [m|

X
B <1> cmd Search & |[H=
RT-Thread Env Tool for Windows (Vi 5)

« 180206[64] 1/1 [+] NUM P

i )
AT “scons -¢” w4, FILUEHE T, FrHar AW T ARs:
> scons -c

B AT “cleanup.bat” SO, JHEREREE SCAT.
23.5 Zephyr

23.5.1 $4F

® Zephyr &K Apache ¥FAJiIE 2.0 [ FE % 2% 1) RTOS

® NPT BRI IR B, M AR TIRE . N AR R A Tt
TR AN /L al e i) RTOS,  SCRF 2 M AF 2880 I %
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23 RTOS 23.5 Zephyr

FRIF R, FLAE/NZE 8KB WNAFIN R4 FigfT

® RHNAANMI LI RN ZaiiE, BHAZSEN, SN
e E, SRS T, B AT &, LA AR R A T

SIERECE, VPN AR RSP RTIRe, e E BEM RN

G PRI BEURE X, RVFAESM RN E CRGE TR, A ARRS K 4
=T RE

Zephyr J515, 57E Zephyr Mk https://zephyrproject.org/ F %,

Gowin RiscV_AE350_SOC 3 Zephyr

23.5.2 fii &

Gowin RiscV_AE350_SOC 3 ###) Zephyr fiA<: 2.4.0,

23.5.3 FHPFA

Zephyr ENHIR S . https://docs.zephyrproject.org/2.4.0/

23.5.4 FFRIAE

i F RDS #Atir) £m 1B“Cygwin”, Mk RDS #4238 845N
<RDS_ROOT>, | “Cygwin” £ T“<RDS_ROOT>\cygwin\Cygwin.bat”.

23.5.5 ¥ 5%

1

i “<RDS_ROOT>\cygwin\Cygwin.bat”, ] FF%& i T 5
“Cygwin”,

T2

¥ Zephyr 1 H 3% N<ZEPHYR_ROOT>, {fE#4si T H“Cygwin”,
it N\<ZEPHYR_ROOT>, WEWEAE, fae Zephyr M T H
#E, FTHG W TR

$ cd <ZEPHYR_ROOT>

$ source zephyr-env.sh
$ export ZEPHYR_TOOLCHAIN_VARIANT='cross-compile'

$ export CROSS_COMPILE=<RDS_ ROOQT>/toolchains/nds32le-elf-
mculib-v5/bin/riscv32-elf-
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23 RTOS 23.5 Zephyr

!

“Cygwin” 57 PC XX RA M L HR N “Ieygdrive”, filan, witk{E “Cygwin”
AN D RS, MG W TAR: $cd/cygdrive/d/

Bt R <ZEPHYR_ROOT>/2 E:\ae350_zephyr, N|<ZEPHYR_ROOT>%/<A
Icygdrive/e/ae350_zephyr, Bl cd /cygdrive/e/ae350_zephyr. W% <RDS_ROOT>&
D:\Andestech\AndeSight RDS_v511, Il|<RDS_ROOT>% /N
[/cygdrive/d/Andestech/AndeSight RDS v511, Bl export
CROSS_COMPILE=/cygdrive/d/Andestech/AndeSight RDS_v511/toolchains/nds32le-elf-
mculib-v5/bin/riscv32-elf-.

$E]3

i€ —A Zephyr MHEF, ik H % N<ZEPHYR_APP>, i
<ZEPHYR_ROOT>\samples\hello_world, it A<ZEPHYR_APP>, FiHifr
AR PR

$ cd <ZEPHYR_APP>
s

BN “build”, HTHIE Zephyr M AT, #HEA “build” SC{F
J&, FrH a2 R Fs:

$ mkdir build

$ cd build
$E]5

PAT “cmake” 4, TEE AE350 WS, F TR AR S,
Fit i 240 ffs

$ cmake -DBOARD=adp_xc7k_ae350 ../

Hrr, AL N H3g 5800 AE350 HR 2% % & W ST, kSR T
<ZEPHYR_ROOT>\boards\riscv\andes_v5\adp_xc7k_ae350.dts.

filan, B %% UART2 AN 100MHz, J%R% N 115200, NITE
adp_xc7k_ae350.dts SCffH, 225 UART2 W& E LT Frr.

&uart1 {
status = "okay";
clock-frequency = <100000000>; /' UCLK frequency is 100MHz
current-speed = <115200>; /[ Baud rate is 115200

|

$R6
Pic B ik N RE () Zephyr W%, $REWAZIIRE, Bl ar< Wi s
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23 RTOS 23.5 Zephyr

$ make menuconfig
Zephyr KN HCE BIE A D an&] 23-5 Fis .
23-5 Zephyr R#ZELEEFLIEO

BN #4Z /cygdrive/e/RDS5/workspace/ae350_zephyr/samples/hello_world/build - O *
(Top) u
Zephyr Kernel Configuration

Nodules --->

Board Selection (Andes ADP-XCTE AE350 Platform) ---»

Board Options -———

SoC/CPU/Configuration Selection (Andes V5 Sol Series Implementation) --—-»

Hardware Configuration --->

RISCY Options --->

General Architecture Options ---»

Floating Foint Options ----

General Kernel Options --->

Device Drivers ---»

C Library --—-»

Additional likraries -—-3»

Sub Systems and 05 Services --—-»

Build and Link Features --->

Boot Options ---»

Compatibility ——> |
[Space/Enter] Togzlefenter [ESC] Leave menn [5] Save
[0] Load [7] Symbol info [/] Jump to symbol
[F] Toggle show-help mode [C] Toggle show-name mode [A] Toggle show-all mode
[0] Quit (ﬁrugﬁts for save) [D] Save minimal confiﬁ {advanced)

Zephyr & ) WAZEC BAE TN 3R 23-1 Fias.

& 23-1 Zephyr H{ZBLE %N
bl (W= WaRrS
Platform (Top) > Board Selection > Andes ADP-XC7K AE350 Platform
selection

SoC selection (Top) > SoC/CPU/Configuration Selection > Andes V5 SoC
Series Implementation

(Top) > Hardware Configuration > Andes V5 SoC Selection >
Andes AE350 SoC Implementation

CPU (Top) > Hardware Configration > CPU Architecture of SoC >
architecture RISCV32 CPU Architecture

selection

FPU (Top) > Hardware Configration > Andes V5 FPU options >
supporting Double presion FPU

Other (Top) > Hardware Configration > Enable cache

hardware (Top) > Hardware Configuration > Enable Andes V5 Hardware

configuration DSP
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23 RTOS

23.5 Zephyr

MUG1029-1.3

byl [LW=RrS
(Top) > Hardware Configuration > Enable Andes V5
performance throttling

XIP mode (Top) > General Kernel Options > Execute in place

Device drivers

(Top) > Device Drivers > (uart_1) Device Name of UART Device
for UART Console

(Top) > Device Drivers > Console drivers > Use UART for
console

(Top) > Device Drivers > Serial Drivers > NS16550 serial driver

(Top) > Device Drivers > Interrupt Controllers > Platform Level
Interrupt Controller (PLIC)

(Top) > Device Drivers > Timer Drivers > RISCV Machine Timer

(Top) > Device Drivers > GPIO Drivers > Andes ATCGPIO100
GPIO driver

(Top) > Device Drivers > 12C Drivers > Andes ATCIIC100 12C
driver

(Top) > Device Drivers > Counter Drivers > Andes ATCPIT100
PIT driver & Do backup domain reset

Binary file (Top) > Build and Link Features > Build Options > Build a binary
in BIN format
Optimize (Top) > Build and Link Features > Compiler Options >

Optimization Level > Optimize for size

Zephyr WHZHC & I FEANHEIA, 55,
https://docs.zephyrproject.org/2.4.0/quides/kconfig/index.html

TEB’7
AT “make

$ make

DAY IEE

7, MNP G Wk ps

Binary X r=4F

<ZEPHYR_APP>\build\zephyr\zephyr.bin.

$RS

A LLHAT “make clean” 4, JEHN HIEF @S2 AE RS, B

ek B -

$ make clea

n
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24 PRt g FE 24.1 TCP/IP #pil %

24 s dREE

Gowin RiscV_AE350_SOC 3 ¥ TCP/IP Wik h s A i tst o

24.1 TCP/IP sl #%
Gowin RiscV_AE350_SOC /1 TCP/IP Mk LwIP.

LwliP BhistkE — M B ITE TCP/IP Hhillkk, LT AMAXRGM
NIRRT, EERME TCP/IP MZMCRE, ARG REW 5 H
b v 2% 8 I R 2% AT IS

24.1.1 $HiE

BEY: HHBOMNAMEE SRR, RS AERARXRG T &R

AR SO VPARYE R AR T R TR, RSB ER B ICRIIIRE, Bl
/A s TR AT AL B T

® =EfE: (EAVEREILALTOR, WP DURSARIRANALA,  LASR I %08
15 BRI A 1 B

o MM BEARIFHA AN, T LAEZMEE RGN & Fis
17, ¥t RTOS FreeRTOS

® It TREZFNAPML, B TCPAP Whistks, B4 —Lb F i
N EPSEE, 1 HTTP. SNMP 1 MQTT

® Gowin RiscV_AE350_SOC X #rH i #l. RTOS FreeRTOS &1
LwlIP #r i3k

24.1.2 li A&

Gowin RiscV_AE350_SOC S #¢H LwIP Pk 4: 2.1.2.
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25 TinyML A4 FE 25.1 Tflite Micro

25 TinyML 34 4x%=

25.1 Tflite Micro

Tflite Micro (TensorFlow Lite Micro) & TensorFlow Lite [{J# &},
T NGRSz BRIz ) g AR A S & 11T . BTN ToHRAE RGeS #4E
RANI & HAT TR

25.1.1 $3¥4E

AIEATEAA JL KB ) RAM F1 Flash Hfd i 2% L
B2 ad N A 1) s BE A AL

YRZ MG, 145 ARM Cortex-M. RISC-V %

A5 Arduino. Zephyr %% WAk NI KT S L& 18 H

SCRRANIN B 58 U RN

AN TensorFlow Lite # 2 (.tflite) AAR 7Y
LN N BT, AERIE S 0T ] 5 8 A H AR 2 Al B H

25.1.2 ##=E

® LI N
—  7F TensorFlow 7 i)l| A Y

- {fiF] TensorFlow Lite Converter J % #4415 TensorFlow Lite #&
A (tlite)

o EMEA
- {fiH Tflite Micro FIfifEfE 251217 tlite 1544
- KB AL R i N U AR

® AL
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25 TinyML A4 FE 25.1 Tflite Micro

— XPEARHHATEAL (N, K FP32 ik INT8 8¢ UINT8), DL/
TR /INFE s R

— SRR R b P I T A
25.1.3 4544

® fiiFRy, AT TensorFlow Lite f57
® INAFHLRIZS, R T AR R TE) 5K & 1 N A7
o FFSEE, SERIEARERAE, BlanEAR. Wik oS R EEE

25.1.4 NiAHs

® FIHFEE, HlitE. LA

® WU, Bt A, TEE IR

® Hlas A\, BT AL H AR
® HIH T, HlmiEEIT. FHU
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26 FEAEN R

26.1 Dhrystone

26 EEMRIERF

Gowin RiscV_AE350_SOC > #7 LA R JURhSEHENNAFE 7, SRl & A #
PR i S bR is AT YERE, DA AL I T REFR T RUR

® Dhrystone
® CoreMark

® \WVhetstone

26.1 Dhrystone

26.1.1 &Y

Dhrystone 3= % H (1) 2 MR AL EE 28 3B B us MNP IZ H I eE, &
A& 1988 4E 5 #7) Version 2.1. Dhrystone itk iyl st 75 25 52 B A7 it ]
Nl T %2 /b X Dhrystone #2/7, HAg45 547y DMIPS/MHz. MIPS &
Million Instructions Per Second E’J%’? RN E HRPNEE SRS
%, DMIPS #1#] D /& Dhrystone 1455, 3K/~ 1 1E Dhrystone A5 13
W77 T B MIPS.

26.1.2 R IR

RiscV_AE350_SOC 42}t Dhrystone N HIFE /7 Bt it
...\ref_design\MCU_RefDesign\ae350_dhrystone.

26.1.3 EFEIT

MUG1029-1.3

Dhrystone NI T 45 R W R Fos.

Dhrystone Benchmark, Version 2.1 (Language: C)

Program compiled without 'register' attribute
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26 FEAEN R

MUG1029-1.3

26.1 Dhrystone

Please give the number of runs through the benchmark:
Execution starts, 2000000 runs through Dhrystone

Execution ends

Final values of the variables used in the benchmark:

Int_Glob:
should be:
Bool_Glob:
should be:
Ch_1_Glob:
should be:
Ch_2 Glob:
should be:
Arr_1_GlobI8]:
should be:
Arr_2 Glob[8][7]:
should be:
Ptr_Glob->
Ptr_Comp:
should be:
Discr:
should be:
Enum_Comp:
should be:
Int_Comp:
should be:
Str_Comp:
should be:
Next Ptr_Glob->
Ptr_Comp:
should be:
Discr:
should be:
Enum_Comp:
should be:
Int_Comp:
should be:
Str_Comp:
should be:
Int_ 1 _Loc:
should be:
Int 2 Loc:
should be:
Int_ 3 Loc:

5
)

2000010
Number_Of Runs + 10

32896
(implementation-dependent)
0
0

2

2

17
17

DHRYSTONE PROGRAM, SOME STRING
DHRYSTONE PROGRAM, SOME STRING

32896
(implementation-dependent), same as above
0
0

1
18
18
DHRYSTONE PROGRAM, SOME STRING
DHRYSTONE PROGRAM, SOME STRING
5
5
13
13
7
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26 FEAEN AT 26.2 CoreMark

should be: 7
Enum_Loc: 1
should be: 1
Str_1_Loc: DHRYSTONE PROGRAM, 1'ST STRING
should be: DHRYSTONE PROGRAM, 1'ST STRING
Str 2 Loc: DHRYSTONE PROGRAM, 2'ND STRING
should be: DHRYSTONE PROGRAM, 2'ND STRING
Microseconds for one run through Dhrystone : 0.4

Dhrystones per Second : 2416676.0
DMIPS per MHz : 1.72

26.2 CoreMark

26.2.1 v

CoreMark % F b A FLAE 0.0 PR, 1A BRIE B EL R IFT
Dhrystone #r#E B H S2frii . CoreMark F2F M CiES SR, A&WTF
g Bk 71z (GFRIHHT), BUFHMEEE GREsEME R FRE
Bl CHREf AR 2 RS AT, EaHE CRC. CoreMark /7
(R ECHT A /& Version 1.0.

CoreMark 37 (IR T 15 2 7E AL B S50 & N AL TR N i T 220
X CoreMark f2/7, HIg4r5H07 4 CoreMark/MHz. CoreMark %7,
REVRE MR

26.2.2 R FRIEFF

Gowin RiscV_AE350 SOC #it CoreMark &R it
...\ref_design\MCU_RefDesign\ae350_coremark.

26.2.3 EEF BT

CoreMark N HFEFBATE R U s

The time is from mcycle

2K performance run parameters for coremark.
CoreMark Size . 666

Total ticks : 2263300191

Total time (secs): 13.566543

Iterations/Sec  : 2579.876006
CoreMark/MHz : 3.224845

Iterations : 35000

MUG1029-1.3 246(329)




26 FEAEN AT 26.3 Whetstone

Compiler version : GCC10.3.0

Compiler flags  : -O3 -mcmodel=medium -funroll-all-loops -finline-
limit=600 -ftree-dominator-opts -fno-if-conversion2 -fselective-
scheduling -fno-code-hoisting -g3 -mcpu=a25 -fmessage-length=0 -fno-
builtin -fomit-frame-pointer -fno-strict-aliasing

Memory location : STACK

seedcrc : Oxe9f5

[O]crclist : Oxe714

[O]crematrix : Ox1fd7

[O]crcstate : Ox8e3a

[O]crcfinal : 0x4983

Correct operation validated. See README.md for run and reporting
rules.

CoreMark 1.0 : 2579.876006 / GCC10.3.0 -O3 -mcmodel=medium -
funroll-all-loops -finline-limit=600 -ftree-dominator-opts -fno-if-
conversion2 -fselective-scheduling -fno-code-hoisting -g3 -mcpu=a25 -
fmessage-length=0 -fno-builtin -fomit-frame-pointer -fno-strict-aliasing /
STACK

26.3 Whetstone

26.3.1 &

Whestone & — Mg NN FE R, EEH T IS T ENLE S
BHEVERE, AR %“Fi‘ikﬁﬂt% Whetsone 154 (KWIPS) & %hHk,
17H Ji% Whetstone 24 (MWIPS).

Whetstone Jj& — & AEMET, BF 7TEHT MU B X BAR
RACRFEVH N HEERRS, B8 TRSMES R C Bt (o
sin. cos. sqrt. exp il log &%) Zgé‘iﬁﬁﬂf% RBRERIZE . B .

S Ao SRR AR 45

277 Whetstone 22 H T #r A XA Gt .
26.3.2 B IR

RiscV_AE350_SOC #£fit Whetstone [ F %7 it
...\ref_design\MCU_RefDesign\ae350_whetstone.

26.3.3 FEFIEIT
Whetstone W 2711745 LU0~ Aras.
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26 FAENRE 7 _ 26.4 PEREFEbR

HHEBHHH R R R

Single Precision C Whetstone Benchmark

Calibrate

0.02 Seconds 1 Passes (x 100)
0.08 Seconds 5 Passes (x 100)
0.40 Seconds 25 Passes (x 100)
2.01 Seconds 125 Passes (x 100)

Use 623 passes (x 100)

Single Precision C/C++ Whetstone Benchmark

Loop content Result MFLOPS MOPS
Seconds
N1 floating point -1.12475013732910156 177.776
0.067
N2 floating point -1.12274742126464844 238.506
0.351
N3 if then else 1.00000000000000000 135225408.000
0.000
N4 fixed point 12.00000000000000000 799.989
0.245
N5 sin,cos etc. 0.49909299612045288 12.822
4.043
N6 floating point 0.99999982118606567 192.000
1.750
N7 assignments 3.00000000000000000 479.987
0.240
N8 exp,sqrt etc. 0.75110614299774170 7.128
3.251
MWIPS 626.264
9.948
MWIPS/MHz 0.783
Ab —
26.4 MREHEIR

RiscV_AE350 SOC T FE I iaFE e Ul &= ) P sE FR A tn 3% 26-1 BT

N
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26 FEyENRFE 26.4 TEREFRIR

= 26-1 M REIRTR
Dhrystone 1.72 DMIPS/MHz
CoreMark 3.224845 CoreMark/MHz
Whetstone 0.783 MWIPS/MHz
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27 MR 27.1 UART

27 s

DL & EYIHE R Gowin RiscV_AE350 SOC [1))3 FH & & 1E 7 18
FH# {8 ] Gowin RiscV_AE350 SOC % f:-4ifs

271 UART

27.1.1 FEZFfmik

UART N FIREFERER 7 anfapfd FH UART 422 D se il 3B s, R T
UART 5 PC 2 ajiliid & um i EFE 7 (140 HyperTerm, TeraTerm %5) T
AH A B

RV, UART KIEFFFH “Input ‘G’ to receive a message” %
i, SRJG SR A ROREAE . W UART #2088 & KX 745 “G7,
W RIE 75 E# “Hello World!”, 75 Il 4k 2L 5545 T — Ik 2 i R IX R -

27.1.2 B RIEFF

Gowin RiscV_AE350_SOC #fft UART N R %1t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\uart.

_T.

RN

27.1.3 EEF1E

UART N HRE BT 88an  prs .

Input ‘G’ to receive a message
Hello World!
Hello World!
Hello World!
Hello World!
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27 MR 27.2 GPIO

Hello World!
Hello World!
Hello World!

27.2 GPIO

27.2.1 }EFHaiA

GPIO M FHE T i fdi B GPIO #: 11, 7 T GPIO #y N 4%
H 7 B .

EEYIE G, wE GPIO i LA ATT AE RIS A, WE
GPIO i I 77 [ E N 7 BB &, AR5 W B IR T o Fh e & 7 X
NN A, FRRAR W, SERAT A W E S, R IEANTCIRIEIR,
S5 P A~10 ARSI e b b, 2Rk E, 247 BEggE
B 5 N R U 0~9.

27.2.2 NFAER

Gowin RiscV_AE350_SOC #fft GPIO N %1t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\gpio-

27.2.3 EBFIBIT

GPIO MR sT8 R F s

It's a GPIO 7-Segments and Switches demao.

Please press SW1-SW10 and seven-segments will show the
corresponding value...

7-segment number is 0
7-segment number is 1
7-segment number is 2
7-segment number is 3
7-segment number is 4
7-segment number is 5
7-segment number is 6

7-segment number is 7
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27 MR 27.312C

7-segment number is 8

7-segment number is 9

27.3 I12C

27.3.1 EEFmd

12C N FFEFP AR 1 Y 12C 2 D SE B EALS WHLIETE, BR 1
12C EHLUKIE 10 AT REAE I MNL, 2RJE MMALEE[EEX 10 4S5 15 15K
i, AR, SRR EEERW YT R, YRR BRI
Bl

B, PRt 12C MHUT AR, Sefe ENURGE SR . e, #1d6ie 12C
EWIFRAR, FHURIE 10 D75 GE 2 ML, SR JE MMHLEE [F1EX 10 4>
TEdE, AR, WREE 2, WENL UART Ak uliEd (5
&

JCh o

12C FENUIF K5 MALFF AR L .
27.3.2 MR

Gowin RiscV_AE350 _SOC #2{it 12C W HFEF %11
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\i2c.

_T.

RN

27.3.3 EEF1E

12C EHLN R P Is AT 45 R0 F s

It's a 12C Master Mode demo.
====Please hardwire 2 test board=====
I2C master mode init .....

I2C FIFO master tx .....

I2C FIFO masterrx .....

I2C FIFO master test pass .....

12C MBI IR 73 AT 45 40 K s

It's a 12C Slave mode demo.

====Please hardwire 2 test board=====
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27 MR 27.4 SPI

12C slave mode init .....

27.4 SPI

27.4.1 EEFmA

SPI S AR F IR 1 anfal s A SP1 £ F Sl NS MHLIESE, R 1
SPI EHLE MU IE ARG . Ay fe B P Ao, —BE
Bl —BRAE AL

REFAIIatE IR, SPI EALBE 8 A Hda K. 33MHz IR, SERk
WEE, RiE8ANFIHIERIMNL. A5, MMWLELEIX 8 M58,
(VAERATE SRt

27.4.2 M AERF

Gowin RiscV_AE350_SOC #2ft SPI P51t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\spi.

_'J'.

RN

27.4.3 EEF1E
SPI LS I FE 384T 45 S0 F B -

It's a SPI Master Mode demo.
====Please hardwire 2 test board=====
Master write/read test...
data_in[0]=1

data_in[1]=2

data_in[2]=3

data_in[3]=4

data_in[4]=5

data_in[5]=6

data_in[6]=7

data_in[7]=8

SPI MBI 18 1T 45 R4 T oo
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27 MR 27.5RTC

It's a SPI Slave Mode demo.
====Please hardwire 2 test board=====
Slave write/read test...
data[0]=0

data[1]=1

data[2]=2

data[3]=3

data[4]=4

data[5]=5

data[6]=6

data[7]=7

27.5 RTC

27.5.1 2R
RTC 8RR 7 U F RTC B2 1 Se Bl e I B2 e 7, J87 7 210
T, RDTRIT . S efr T oI e T

FEFEVIE)E, WE “rtc_time” 0, “alarm_time” N1 3%, 4
“rtc_time” TH# 1 BB, kAT, UART &i% “Second interrupt
done” {5 2. [FIFE, “rtc_timer” 1H4(%ET “alarm_time” B, fil &z il &h A
Wr, UART %% “Alarm interrupt done”.

27.5.2 MAIERF

RiscV_AE350 SOC #&fit RTC M HFEF it
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\rtc.

_T.

RN

27.5.3 EEF1E

RTC N AR Fa 745 2T Frw.

It's a Real Time Clock demo.
Half second interrupt operation.....
Half Second interrupt done.....

Second interrupt operation.....
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27 MR 27.6 PWM

Second interrupt done.....
After 3 seconds elapsed, you will see alarm interrupt done message.....
Alarm interrupt operation.....

Alarm interrupt done.....

27.6 PWM

27.6.1 FEZFfmid

PWM [ HFE Pl 7 4l (5 F PWM 2 3R zh 47 75 25 s 2%, R
1 PWM JEIE 1 254775 & B0 254 AN IR AT 5 22 LU AR 5 ORI 5 1

PRI, UART Ak 15 B3 & 0, SSrr8daimA, WR %
FOEBT 1~T, PWM AEXS RIS “Do” ~ “Si” iR |47/ a5
Ffo GARAIEZKE, PWMFIER . WRAGE %, FFRE.

27.6.2 R FRIEFF

Gowin RiscV_AE350_SOC #fft PWM 3 HFEF %1t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\pwm.

_'J'.

RN

27.6.3 EFF1E
PWM R FFE 52 4725 B 00 F s

It's a Pulse Width Modulator demo.
Let's play piano...

[1234567] ==> Play [Do Re Mi Fa So La Si]
[Space] ==> Mute

[Enter] ==> Quit

Input a [49]

Input a [50]

Input a [51]

Input a [52]

Input a [53]

Input a [54]

Input a [595]
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27 MR

27.7 WDT A PIT Timer

Input a [Space]
Input a [Space]
Input a [Enter]
QUIT!

27.7 WDT #1 PIT Timer

27.7.1 2k

WDT F1 PIT Timer A2k 7 anfrf 8 WDT A1 PIT Timer #2152
WAG B A E, o~ 724 WDT 855, WDT B4 R2%:.

WDT #i#at)5, PIT Timer K ALK E /5 WDT, PIT Timer =
WDT 10 ¥, Z1E PIT Timer, #8)5 WDT #8if, 5 R%50. R WDT &
A B, TR RS NMI T, RIZHERELR, REERRS
2L,

27.7.2 B RIEFF

Gowin RiscV_AE350_SOC #4lt WDT #1 PIT Timer & H#2 7 & i1
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\wdt_pit.

27.7.3 EBFIBIT

MUG1029-1.3

WDT H1 PIT Timer N REFFEAT 45 K40 K Flios
It's a Watch Dog Timer and Programmable Interval Timer (as simple
timer) demo.
WDT will reset whole system if WDT doesn't restarted in 1 seconds.

PIT (as simple timer) restart WDT every 0.5 seconds, so WDT doesn't

reset system.
PIT (as simple timer) restart WDT (1 times), system still alive.
PIT (as simple timer) restart WDT (2 times), system still alive.
PIT (as simple timer) restart WDT (3 times), system still alive.
PIT (as simple timer) restart WDT (4 times), system still alive.
PIT (as simple timer) restart WDT (5 times), system still alive.
)

PIT (as simple timer) restart WDT (6 times), system still alive.
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27 MR 27.8 PLMT

PIT (as simple timer) restart WDT (7 times), system still alive.
PIT (as simple timer) restart WDT (8 times), system still alive.
PIT (as simple timer) restart WDT (9 times), system still alive.
PIT (as simple timer) restart WDT (10 times), system still alive.

Then, We disable PIT (as simple timer), so the whole system will be
reset by WDT.

27.8 PLMT

27.8.1 }EFmiA
PLMT R AR HEA T T sos ML B a2 1 b i, M SRt s
218 A, A o T

PLEAEAE N &5 i, FIBCE Y 2 8, SR A v i ) v E LA X
A T (1 i R

PR A P T, LA AR O o WA R s A A ML A 2 I 45
WrixEJE, BodEHLaE A .

BOEALA A A S, B 2 PP LS A U8 I 25 s BRRES 145
B [, 281, 2. 3507040 led 1. 2, 3.

27.8.2 M IR

Gowin RiscV_AE350_SOC £t PLMT R H 27t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\pimt.

27.8.3 EBFIBIT
PLMT J37 FH R 3247 45 S 00 F Foms «

It's a Platform Level Machine Timer demo.

Setup machine timer.

Setup machine software interrupt handler.

Setup GPIO key and led.

Message triggered from Machine Timer interrupt handler.
mtimer count: 0

Press key1 and led1 is on.
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27 MR

27.9 Printf

27.9 Printf

Message triggered from Machine Timer interrupt handler.

mtimer count: 1

Press key2 and led2 is on.

Message triggered from Machine Timer interrupt handler.

mtimer count: 2

Press key3 and led3 is on.

Message triggered from Machine Timer interrupt handler.

mtimer count: 3

Message triggered from Machine Timer interrupt handler.

mtimer count: 4

27.9.1 }EEFmIA

Printf 3 2Pl 1 40T (58 F UART 3% Hictfs Sl = e SObr i e

printf()/sprint() & %L .

27.9.2 M FERF

27.9.3 EEF1E

MUG1029-1.3

RN

Gowin RiscV_AE350_SOC £t Printf I FHA%/7 & it

...\ref_design\MCU_RefDesign\ae350_demo\src\demo\printf.

_T.
Printf N F A2 73847 45 R W T s
It's a printf() demo.
Hello world!
5=5
-2147483647 = - max integer
chara="a'
hex ff = ff
hex 00 = 00
signed -3 = unsigned 4294967293 = hex fffffffd
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27 MR 27.10 Scanf

0 message(s)

0 message(s) with %
justif: "left "
justif: " right"

3: 0003 zero padded

3:3 left justif.

3: 3 right justif.
-3: -003 zero padded
-3:-3  left justif.

-3: -3 right justif.

27.10 Scanf

27.10.1 }2FFHER

Scanf N R FHE 7 w8 UART B2USCEE S I E e SR
scanf()Ei %,

27.10.2 NRERF
Gowin RiscV_AE350_SOC #2ft Scanf v FHFE P11t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\scanf,
27.10.3 }2FFE(T
Scanf N HEFIBT45 R T Frs.

It's a scanf() demo.
Enter a string : hello
Enter a hex : Oxaf
Enter an integer : 111
Demo scanf() PASS.
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27 MR 27.11 HSP

27.11 HSP

27.11.1 EFHER

HSP N AR 7 i 1 AE 1 FHERR DRI AL SR L o

50 FH DU T ARAW IR FHEM R RS AR B ST R B HE D S )
BATIT R, FRBORTIUEE, M TSR DORs . WRE, JT R
TRAP LI RIIEAT 7 58, R PRI FAE 2R EERE S P01, AR AR M it
57

27.11.2 M RAEFRF

Gowin RiscV_AE350_SOC #2fft HSP W 2 # 11
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\hsp-

27.11.3 EEFELT
HSP R FIFL R AT 45 B F s »

It's a Hardware Stack Protection and Recording Mechanism demo.
The initial stack pointer : 0x8000000
[Hardware Stack Recording]

HANOI Tower with 4 disks :

Move disk 1 from A to B

Move disk 2 from Ato C

Move disk 1 from B to C

Move disk 3 from A to B

Move disk 1 from C to A

Move disk 2 from C to B

Move disk 1 from A to B

Move disk 4 from Ato C

Move disk 1 from B to C

Move disk 2 from B to A

Move disk 1 from C to A

Move disk 3 from B to C
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27 MR

27.12 PFM

2712 PFM

Move disk 1 from Ato B

Move disk 2 from Ato C

Move disk 1 from B to C

HANOI(4) = 15 moves

Top of Stack : 0x7fffa90

[Hardware Stack Overflow Detection]

Set stack top bound : 0x7fffc00

Retest...

HANOI Tower with 4 disks :

[Exception] : Stack Overflow (sp = 0x7fffc00)

27.12.1 }EFHER

PFM R FHFEFAE 1 anfel s FIZE A/ RISC-V 7 #r it #id “mceycle”

H “minstret”.

i “meycle” 1 “minstret” fELFPEREIRALAS, {88 FH 288 S22 7 U
B MCU HRE. HRBFINETE, —MeERtEEsER, 3 FRiER
MR B A

27.12.2 M IEFF

Gowin RiscV_AE350_SOC #&fk PFM B 27 ¥ it
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\pfm.

27.12.3 FEFIELT

MUG1029-1.3

PFM N HIRE P is 47 25 840 K s

It's a Hardware Performance Monitor demo.
Run factorial(100) mathematics ...

Demo 1: Using Counter Differences.

Loop 0: Retired 317 instructions in 490 cycles
Loop 1: Retired 317 instructions in 336 cycles

Loop 2: Retired 317 instructions in 333 cycles
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27 MR

2713 PLIC

Demo 2: Clearing Counters, Using Values Directly.
Loop 0: Retired 315 instructions in 329 cycles
Loop 1: Retired 315 instructions in 321 cycles
Loop 2: Retired 315 instructions in 321 cycles

Hardware Performance Monitor Demo Completed.

27.13 PLIC

27.13.1 EEFHER

PLIC MR, AEr&E Wbz, ik 7 anmlisuE L as i/ PLIC
FHRHI T, FFaPLes e i 25, Hlasiia4F. PLIC PIT Timer ##f.

WL e N 28 b b, FEWIHEE N 2 70, G0 5k A o 3% B ML 2 A =
BRAE R T ) i R

PLIC PIT Timer ¥, I E N 200 ZF0, 05 & A rp i )i B HL
PRI PR BT P i A R

BLA A K E B A8 R AN PLIC PIT Timer SRR 8 T LA 1
T R Ak A AR A WL AR SRR A A s B

PLEA AT R T, B 2 B AOR ML a2 UE N 2 s IR (5 B
200 Z# ik PLIC PIT Timer i& RS IE B

27.13.2 NREF

Gowin RiscV_AE350_SOC #2ft PLIC N 27 Bt
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\plic.

27.13.3 EEFIEIT

MUG1029-1.3

PLIC N AR FE T4 BT s

It's a No Vectored Platform Level Interrupt Controller demo.

Setup machine timer.

Setup machine software interrupt handler.

Setup pit timer.

Message triggered from PLIC PIT as simple timer interrupt handler.

Message triggered from PLIC PIT as simple timer interrupt handler.
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27 NHEF 27.14 Powerbrake

Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from Machine Timer interrupt handler.

Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.

Message triggered from Machine Timer interrupt handler.

27.14 Powerbrake

27.14.1 AR

Powerbrake N HIF2 74k 1 414 58 8 5 HL ] o
MCU % #llic B Nk e ek S e 5 R, 81787k (0 =>
9). MCU Bt & N & RER PRI TR T MCU BC B N = MR RERT T
L
27.14.2 M AEF

RiscV_AE350_SOC #&fi Powerbrake . FH %2y s it
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\powerbrake.
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27 NHEF 27.14 Powerbrake

27.14.3 IEEFIEBIT

Powerbrake W Fia 4745 U1 R s

It's a Hardware Performance Throttling Mechanism demo.

[Part 1: Run the number game with LOWEST/HIGHEST performance]
MCU is configured to LOWEST performance (T_LEVEL: 15)

Go number game: 0 --> 9.

0..1..2..3..4..5..6..7..8..9...

consumed cycles: 16192768.

MCU is configured to HIGHEST performance (T_LEVEL: 0)

Go number game: 0 --> 9.

0..1..2..3..4..5..6..7..8..9...

consumed cycles: 8916257.

Consumed cycles (LOWEST performance) > Consumed cycles
(HIGHEST performance) => OK

[Part 2: Run the number game in ISR while ENABLE/DISABLE fast
interrupt mode (FAST _INT)]

Setup machine software interrupt handler.

MCU is configured to LOWEST performance (T_LEVEL: 15)
<ENABLE fast interrupt mode>

Trigger machine software interrupt handler.

It's machine software interrupt handler.

Go number game in ISR: 0 --> 9.
0..1..2..3..4..5..6...7..8..9...

consumed cycles: 89164 33.

<DISABLE fast interrupt mode>

Trigger machine software interrupt handler.

It's machine software interrupt handler.
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27 MR 27.15 WFI

Go number game in ISR: 0 --> 9.
0..1..2..3..4..5..6...7..8..9...
consumed cycles: 16193024.

Consumed cycles(DISABLE FAST_INT) > Consumed cycles(ENABLE
FAST_INT) => OK

Demo Hardware Performance Throttling Mechanism PASS!

27.15 WFI

27.15.1 FEFH#HA

WFI B HEFERGR 7 i ik MCU W% HENFFHL AT EE

HIEPAT “Wfi” 184, MCU WAZIE AR L. @i dzdE 1. 2. 3,
Mefig MCU N4%, UART Ki% “Wake up from standby mode” 15 K.

27.15.2 NREF

Gowin RiscV_AE350 _SOC #2fft WFI 3 HFE i1t
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\wfi.

27.15.3 FEFIEIT

WFI N FHFE P is 47 85 R a0 R B

It's a Wait-for-Interrupt demo.
Entering StandBy mode.....................
And press SW1 ~ SW3 trying to wake it up

Z7Z777777777277277277277277277277277777777777277777...

Wake up from standby mode..................

27.16 Cache

27.16.1 FEFHHA

Cache [N JHFEFPHfiid 1 i1 ol 2 A7 Bl o

FET] AR S A7 1) A A R AT is AT s BT, A SIEdE — k. &
%o, KA EEEAARL, WORRHIEAAAE DT R 48 2 MBdE sl 22 1. Re,
TR Bl AT BB — A% “g_selfmodify” (4R, J+H AT
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27 MR

27.17 Cache Lock

4 “fence.i” MNTE—8M. &5, WA “g_selfmodify” HIIERAME,

27.16.2 IR

Gowin RiscV_AE350_SOC #2fft Cache W HFEF %11
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\cache.

27.16.3 BFET

Cache M HREFBITE RN,

It's a L1 Cache demo.

MCU supports CCTL operation
MCU supports CCTL auto-increment
The L1C ICache sets = 256

The L1C ICache ways = 4

The L1C ICache line size = 32
The L1C DCache sets = 256

The L1C DCache ways = 4

The L1C DCache line size = 32
Enable L1C | cache

Enable L1C D cache

Execute original self modify code.
I/D cache flush

Run selfModifyCode Pass.

L1 Cache Completed.

27.17 Cache Lock

27.17.1 IEEFH#EA

MUG1029-1.3

Cache Lock N 2k T 44 s 22 47 8 2 WL

TE0] DA 2 A7 I N AT R T iz A7 AR s 0, PAIS 28 — 2k, JE A
Vi A B AR AL R e A R B . E ok, KBEEES AR,
RRFIEAAAE N FF 5 48 2 FBE m 2 7. Ra, 1817 “A” #h TS, B
—/N% N “g_selfmodify” 4 JRAE &, 2 alf#H CCTL 54 kA BiE
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27 NHEF 27.17 Cache Lock

AT AR RN e 4 T AR B I A7 — 8 . B2 ok, TEfE A MM HiglT
K/ 32KB ) nop 84 skate “A” #hT Y. &5, B8iTH A “B”
TS, B “g_selfmodify”, & “g_selfmodify” HIIERETE, 52E

27.17.2 M BEF

Gowin RiscV_AE350_SOC #Zf}t Cache Lock v I FEF it
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\cache_lock-.

27.17.3 BFEE(T

Cache Lock M HfEFia T 45 R an R .

It's a L1 Cache Lock Mechanism demo.

MCU supports cache lock feature.

Run unlock self modify code, expect g_selfmodify=8888888.....
Run self modify code to set g_selfmodify = 7777777 .....

Run 32k NOP buf to full-fill Icache to flush the unlocked Icache line of
self modify code.....

Run self modify code to set g_selfmodify = 8888888.....
The g_selfmodify = 8888888

Run cache unlock scenario PASS.

Run lock self modify code, expect g_selfmodify=7777777 .....
Run self modify code to set g_selfmodify = 7777777 .....

Run 32k NOP buf to full-fill Icache to flush the unlocked Icache line of
self modify code.....

Run self modify code to set g_selfmodify = 8888888.....
The g_selfmodify = 7777777
Run cache lock scenario PASS.

Demo L1 Cache Lock Completed.
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27 NHEF 27.18 Slave Port

27.18 Slave Port

27.18.1 ¥R
Slave Port N A2 PR T anfal s it ML E 15 ) ILM/DLM, R T
I AN F] S 2 Mk 5 ILM/DLM B AL

5, K ILM/DLM KIRECE, 535 ROM/DDR | ILM/DLM F) s
fetin, LAKAN ILM/DLM £ DDR F)%dE &4, 285 70 ik Bl s, Bkl
A IR I o

27.18.2 NRERF

Gowin RiscV_AE350_SOC #2ft IDLM ¥ HFE % 1
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\slaveport.

27.18.3 FEFE1T

Slave Port N FHFE Fia 745 L un R s

It's a ILM/DLM Access by slave port demo.

Check ILM: MICM_CFG = 0x439ada

The system has ILM...

Check DLM: MDCM_CFG = 0x439ada

The system has DLM...

ILM Size = 0x10000 (64KB), DLM Size = 0x10000 (64KB)
Move 65536 data from ROM to ILM by slave port
Checking data... OK.

Move 32768 data from DDR to DLM by slave port
Checking data... OK.

Move 1024 data from ILM to DDR by slave port
Checking data... OK.

Move 1024 data from DLM to DDR by slave port
Checking data... OK.

Access ILM/DLM by slave port Completed.
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27 MR 27.19 MM

27.19 MM

27.19.1 EEFHER

MM SRR 7 8 1 A e (56 P 4 A £ 2

WAAIE R, BN TR A S S i — BOENAE, ARa AT a1
18, BURBNAT

27.19.2 M iR

Gowin RiscV_AE350_SOC #fft MM W H 2 ¥ 11
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\mm.

27.19.3 EEFIELT
MM B2 532 17 45 S F Fiors «

It's a Memory Management demo.
allocate a...

allocate b...

seta...

copy a tob...

a:

da aa aa aa ada aa aa aa aa ad aa aad aa aa da aa aa aa ada aa aa aa aa
da aa aa aa da aa aa aa aa aa ada aa aa ada aa aa ada aa da aa aa aa aa
da aa aa aa da aa aa aa aa aa da aa aa ada aa aa ada aa da aa aa aa aa
da aa ada aa da aa aa aa da aa da aa aa aa da aa aa aa ada aad aa aa aa
da aa aa aa aa aa aa aa

b:

da aa aa aa da aa aa aa aa aa da aa aa ada aa aa ada aa da aa aa aa aa
da aa aa aa da aa aa aa aa aa ada aa aa ada aa aa da aa da aa aa aa aa
da aa aa aa ada aa aa aa aa aa ada aa aa aa ada aa da aa da aa aa aa aa
da aa aa aa aa aa aa aa aa aad aa aa aa aa da aa aa aa aa aa aa aa aa
da aa aa aa aa aa aa aa

compare a and b PASS.
free a PASS.
free b PASS.

MUG1029-1.3 269(329)




27 NP 27.20 Interrupt Priority

27.20 Interrupt Priority

27.20.1 EEFHER

Interrupt Priority N FHAZFHEIA T anfrl {8 F 2 AN b i

T8 GPIO #5841 PIT Timer, & GPIO F it :Z =T PIT Timer
BT Z. PIT Timer W IbiEE 4 F0f  —RBIT, 24 GPIO 8 fd & H 18T
J&, FTWr PIT Timer AW, 4T GPIO 87,

27.20.2 IR

Gowin RiscV_AE350_SOC #4!t Interrupt Priority & F #2711
...\ref_design\MCU_RefDesign\ae350_demo\src\demol\intr.

27.20.3 FEFE1T

Interrupt Priority N 2781745 840 T Fw

It's a Multiple Peripherals Interrupts demo.
Setup PIT timer.

Setup GPIO.

It's in PIT timer interrupt.
It's in PIT timer interrupt.
It's in GPIO interrupt.

It's in PIT timer interrupt.
It's in PIT timer interrupt.
It's in PIT timer interrupt.
It's in PIT timer interrupt.
It's in GPIO interrupt.

It's in PIT timer interrupt.
It's in PIT timer interrupt.
It's in GPIO interrupt.

It's in GPIO interrupt.

It's in PIT timer interrupt.

It's in PIT timer interrupt.
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27 MR 27.21 LED

27.21 LED

27.21.1 EEFHER

LED MR HiIR 1 nfr i/ GPIO 4211, R 1K .

FEFFHIaaAL)E, BCE GPIO i H 4 5 [ KT, AT REAMIK
ST, UART KIERITER

27.21.2 N ERF
Gowin RiscV_AE350_ SOC #2fit LED 2+ #tit
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\led.

27.21.3 FEFE1T

LED Wiz T4 R FFis.

It's a Waterfall Led demo.
led[1] is on 381422.
led[2] is on 381376.

led[3] is on 381376.

27.22 DDR3

27.22.1 IERFHEAR

DDR3 A2 PR 1 ande DL iy A7 i 1 77 N E #2135 DDR3
Memory.

FEFAIEA I, & %6 E 4% DDR3 Memory 5 A\ — B, SRJGEH
#: ). DDR3 Memory i H £ 8s, X bL 5 N FIEE H I 3008 — ot R 5 e
DDR3 Memory 325 #1F

27.22.2 NRERF

Gowin RiscV_AE350_SOC #2fit DDR3 M F 27 ¥it:
...\ref_design\MCU_RefDesign\ae350_demo\src\demo\ddr3.
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27 NHEF 27.23 Vectored PLIC

27.22.3 FEFIEIT
DDR3 J37 F & 53847 45 B U F

It's a Read/Write DDR3 demo.
Initializes...
Write data into DDR3...

Write address: 0x3200000
Write size  : 50000
Read data into DDR3...
Read address: 0x3200000
Read size : 50000
Check...

PASS.

27.23 Vectored PLIC

27.23.1 IZFHA

Vectored PLIC i HAEF, MIEXNFWikbEE, F5d 7 i s dlas =
1 PLIC AHRE W, TR Hlastl e it 8. Hlast=f4. PLIC PIT
Timer H1 ¥

WL GE R S, I E Y 2 80, an SRR AR b b U E AL A B X
BRAF FR W R e A s

PLIC PIT Timer 7, JA M1 E 200 =40, iRk A b i 5L E B
A B T W A

M MLES R E I 28 A PLIC PIT Timer F W5 & 7 AL 2e 8 = Hop
HRIBT i R A i, LA AR A T B

LA At R T, B 2 PR IEHT 28458 e I 28 Ve IR AS IS B,
200 ZFP %% PLIC PIT Timer JE IR SIS B,

27.23.2 M EF

Gowin RiscV_AE350_SOC #2fit Vectored PLIC & 27 it :
...\ref_design\MCU_RefDesign\ae350 vectored.

27.23.3 }ZRFFEIT

Vectored PLIC N FFE 74745 LU T Ars.
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27 NP 27.24 PMP A Privilege

It's a Vectored PLIC demo.

Setup machine timer.

Setup machine software interrupt handler.

Setup pit timer.

Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from Machine Timer interrupt handler.

Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.
Message triggered from PLIC PIT as simple timer interrupt handler.

Message triggered from Machine Timer interrupt handler.

27.24 PMP A Privilege

27.24.1 FEFfEIER

PMP #1 Privilege N2 745 7 anfalfd 6 R RUR 2R (R ) HE
WA

MUG1029-1.3 273(329)




27 NP 27.24 PMP A Privilege

B, AHLEET, [ PMP BCEWIGL— “PA” WEXEL. R
&, ¥ Machine #£35] Supervisor £z, 7E]#: Supervisor 1 3|
User . MR/ FIs1T7E User 153\, £ A Write/Execute Rt 115 L
~, WEM “PA” WTEIX I8 Store/Fetch %#E, W48 417 0] 78 .

27.24.2 MR

Gowin RiscV_AE350_SOC #£ft PMP # Privilege N FH#2 it
...\ref_design\MCU_RefDesign\ae350_privilege

27.24.3 FBFET

PMP #i1 Priviledge ¥ 2 /71217 45 R 40 K B

MCU supports N-Extension feature.
PMP uses NAPOT scheme!.

Machine mode switches to supervisor mode.

It's running in supervisor mode.
Hello World [SV Mode]!
Supervisor mode PASS.

It's running in user mode.

It's a Physical Memory Protection demo.

Try to store a word to a region allowing in user or machine mode.
You should see the [Store Pass] message ...

[Store Pass]

Next, try to store a word to a region requiring in machine mode.
You should see the [Data Store Access Fault] message ...
[N-Extention U-Mode: Data Store Access Fault]
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27 MR 27.25 FreeRTOS

Finally, try to execute machine mode code.
You should see the [Instruction Fetch Fault] message ...
[N-Extention U-Mode: Instruction Fetch Fault]

PMP in user mode Pass!

27.25 FreeRTOS
27.25.1 A

FreeRTOS N HFE iR 7 anf{# FH RTOS FreeRTOS & H £ k2.
27.25.2 M FTEFF

Gowin RiscV_AE350_SOC #2 it FreeRTOS M 2 Friscit:
...\ref_design\MCU_RefDesign\ae350_freertos.

27.25.3 FEFE1T

FreeRTOS N HEFie4T45 B R s

>k ok ok sk ok o sk s s sk sk sk s sk s sk s sk sk sk sk s sk s sk sk sk sk sk s s sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk s sl s sk sk sk sk s sk s sk sk sk sk sk sk sk ok

Name: FreeRTOS-AE350 SOC
Edition: V10.3.1
Compiled: Apr 24 2023, 09:20:30

Author: GowinSemiconductor

>k 2k 2 ok ok s sk s ok sk sk sk sk sk s sk s sk sk sk sk s sl s sk sk sk sk sk sk s sk sk sk sk s sk s sk sk sk sk sk sk s sk sk sk sk sk sk s sk sk sk sk s sk s ke sk sk sk sk sk s ke ok sk ok sk sk sk ok

>k 3k ok sk ok > ok s ok sk sk sk sk sk s sk s sk sk sk sk s st s sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk sk sk sk s s s sk sk sk sk s sk s sk sk sk sk sk sk sk ok

L 2
144442442244 0060000
12444444
L 4 *
12444444 1444444242424

*
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27 MR 27.26 uC/OS-lll

1 244444442424 L 4

L 4 * * L 4

L 4 *06000 o * *

L 4 L 4 ¢ o 1 244444424
L 4 1 244 4 JER 4 2 *

st sk sk s ok ok ok ok sk sk s sk sk sk sk ok sk sk sk s sk sk sk sk sk ok sk sk s sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk sk sk

1.task1
0.taskO
0.taskO
0.taskO
0.taskO
1.task1
0.taskO
0.taskO
0.taskO
0.taskO

27.26 uC/OS-III

27.26.1 }2FFHER

uC/OS-IIl N AR T i F RTOS uC/OS-Ill & FE L 272 .

27.26.2 NRIEFF

Gowin RiscV_AE350_SOC #2fft uC/OS-IIl 527 it
...\ref_design\MCU_RefDesign\ae350_ucosiii.

27.26.3 EEFIE{T

uC/OS-IIl N FHFE FFisiT85 L an s prs .

*hkkkkkkkkkkkhkkkhhhhhhhhhkhkhkkhkhkkhkhkkkhkhkhhkhkhkhkkhkkhkhkkhkkkkhkhkkkkkhkkhkkkkkkkkkkx

Name: uCOS _IlII-AE350_SOC
Edition: V1.0.0
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27 MR ] 27.26 uC/OS-lll

Compiled: Apr 25 2023, 08:53:15

Author: GowinSemiconductor
2
0000000090 1 2222 ZX 24
060000
2 L 2
060000 0000000090
2
0000000090 4
L 2 L 2 2 2
L 2 60000 o 4 2
L 2 L 2 ¢ o 06000000
L 2 L2 2 2 X 2R £ 2 4

dhkkkkhkhhhkhhhhhhhhhhhhhhhdhhhdhhhhhhhhrhhhhhhhhhhhhhhhhhhhrhhhhhdhdhhhrhhrhrrrrsx

O.startup_task
1.app_task

O.startup_task
O.startup_task
O.startup_task
O.startup_task
1.app_task

O.startup_task
O.startup_task
O.startup_task
O.startup_task
1.app_task
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27 MR 27.27 RT-Thread Nano R4

27.27 RT-Thread Nano 7~

27.27.1 EEFHER

RT-Thread Nano 3 FI 274k T RTOS RT-Thread Nano, J#E/x 1 i
IKAT

27.27.2 N AEFF
Gowin RiscV_AE350_SOC #fft RT-Thread Nano M 2 %1t :
...\ref_design\MCU_RefDesign\ae350_rtthread_nano-

27.27.3 }EFEIT

RT-Thread Nano AN FHRZEAT 45 R W0 F Frs .

It's a RT-Thread Nano version demo.
Initializes RT hw board...

\|/
- RT - Thread Operating System

I\ 3.1.5 build Apr 24 2023

2006 - 2020 Copyright by rt-thread team
RT demo...

27.28 RT-Thread fr/ERRZA

27.28.1 FEFHIA

RT-Thread Fr#fE A B AR 418 7 RTOS RT-Thread FrifEiAs, 5
N T HKAT

27.28.2 N 2R

Gowin RiscV_AE350_SOC #£fit RT-Thread brifkhit A< S HFE 7 15 1
ae350_rtthread_std\ref _design\MCU_RefDesign\rt-thread-Its-v3.1.x.
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27 MR

27.29 Zephyr

27.28.3 IEEFIELT
RT-Thread brifEfiAFEFIiE1T45 LU T s

It's a RT-Thread Standard version demo.
Initializes RT hw board...
\|/
- RT - Thread Operating System
I\ 3.1.5 build Sep 12 2023
2006 - 2020 Copyright by rt-thread team

27.29 Zephyr
27.29.1 IZFHA

Zephyr N HFEF IR T 4 iy i@t Zephyr S H N FHFEF

27.29.2 M RERF

Gowin RiscV_AE350_SOC #2fit Zephyr W 2 7% 11

...\ref_design\MCU_RefDesign\ae350_zephyr.

27.29.3 BT

Zephyr N HF2EIT 2 hello_world 384745 R F FiR

*k%

*** Booting Zephyr OS version 2.4.0
Hello World! adp_xc7k_ae350
Hello Gowin! RiscV_AE350 SOC

27.30 C++

27.30.1 F2FHIAR
C++ R FIFE A T U0 faT ) 2 C++ R FI AR

QI C++E/F TR bR A B i “cout” Hthf5 8, Wihtyike

KRBT 4 o8 B 15 12
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27 NHET 27.31 Flash Memory R/W

27.30.2 M FIERF

Gowin RiscV_AE350 SOC #2{it C++ 2 ikt
...\ref_design\MCU_RefDesign\ae350_ cpp-

27.30.3 FEFIEIT
Co++ 37 FFLE AT 45 SR R o

It is a C++ demo program
| am Object constructor
Length of line : 6

| am Object destructor

27.31 Flash Memory R/W

27.31.1 IR

Flash Memory R/W N RE 73tk 1 Wil 5 Flash 1F 9 WAF AN BEK
. HARERIRAE

Flash #14atba, UIBONE:. SRR AF 5 R0, Flash Rk —
Bofa g i dah it AR /N sk S 1), SRR SR IE B AN BE . fom, BRIUE
EMNERIEAE, 55 AN, RIS,

27.31.2 M REF

Gowin RiscV_AE350_SOC #2fit Flash Memory R/W [ F #2731t
...\example\Flash\ref_design\MCU_RefDesign\ae350 ext flash.

27.31.3 I2FET
Flash Memory R/W IR Fia T 45 R R s .

It's a Flash demo.
Write data to Flash...
Write data done.

Read data from Flash...

01234567891011 121314151617 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49
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27 MR

MUG1029-1.3

27.31 Flash Memory R/W

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
7374757677 7879 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115116 117 118 119 120 121 122 123 124 125 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172173 174 175176
177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
01234567891011 121314151617 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
7374757677 7879 808182 83 84 8586 87 88 89 90 91 92 93 94 95
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115116 117 118 119 120 121 122 123 124 125 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172173 174 175176
177178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
01234567891011 121314151617 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
7374757677 7879 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172173 174 175176
177178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
01234567891011 121314151617 18 1920 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
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27 NHEF 27.32 Atomic Instructions

7374757677 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112
113 114 115116 117 118 119 120 121 122 123 124 125 126 127 128
129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172173 174 175 176
177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192
193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208
209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255

01234567891011121314151617 18 1920 21 22 23 24 25 26
27 28 29 30

Flash R/W PASS.

27.32 Atomic Instructions

27.32.1 A

Atomic Instructions 3 27 7 anfa[ i H RV32 “A” P pR%sL
WE-FI2 V5

27.32.2 NREFRF

Gowin RiscV_AE350_SOC #£ftt Atomic Instructions N 2 F it
...\ref_design\MCU_RefDesign\ae350_atomic.

27.32.3 FEFIEIT

Atomic Instructions N HFEFiE1T45 U0 F s,

It's an Atomic Instruction demo.
amoswap.w : oldv = 0x0
amoadd.w : oldv = Oxa
amoxor.w : oldv = 0x14
amoand.w : oldv = 0x22334441
amoor.w : oldv = 0x22334441
amomin.w : oldv = 0x22334455
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27 NHEF 27.33 Ethernet

amomax.w : oldv = Oxa
amominu.w : oldv = Oxa
amomaxu.w : oldv = Oxa

Atomic instruction PASS!

27.33 Ethernet

27.33.1 A

Ethernet B TR FHIA T anfa {6 Ethernet 4M&IE S, R T FAIHL
Ethernet Ki%E#E, AiHL WireShark &k S e E .

NINLE BRI, GEE R 2ERE

27.33.2 M IEFF

Gowin RiscV_AE350_SOC #fit Ethernet N FH 27 %11 :

...\example\Ethernet\ref _design\MCU_RefDesign\baremetal\ae350_e
xt_ethernet.

27.33.3 FEFE1T

Ethernet N I FE #4745 R0 T s

It's an Extended AHB Ethernet demo.
Complete an Ethernet TX.
Complete an Ethernet TX.
Complete an Ethernet TX.
Complete an Ethernet TX.

EAIALEAE WireShark i 3k4%1Uk Ethernet i EdE, W& 27-1 fis.
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27 MHEREF 27.34 LwIP

27-1 WireShark 33k 8118

A TERE Sinss

Dlnv-.v REQRe==FsEFEaaaH

| ¥o. Time Source Destination Protocol Length Info

‘ Frame 1: 72 bytes on wire (576 bits), 72 bytes captured (576 bits) on interface \Device\NPF_{443(BD86-2839-47F3-9AA5-11
Ethernet II, Src: ©7:08:11:12:13:14 (07:08:11:12:13:14), Dst: Woonsang_©04:05:06 (01:02:03:04:05:06)
| » Data (58 bytes)

0000 01 02 93 04 05 06 07 @8 11 12 13 14 15 16 17 18 .-
0010 21 22 23 24 25 26 27 28 31 32 33 34 35 36 37 38| !"#$%&'( 12345678
9020 41 42 43 44 45 46 47 48 51 52 53 54 55 56 57 58 | ABCDEFGH QRSTUVWX
8030 61 62 63 64 65 66 67 68 71 72 73 74 75 76 77 78 | abcdefgh grstuvix
0040 81828384858 878 00000 eeeeeens

D 7 EMER: Qive capture in progressd S48: 4588 - DT 4588 (100.0%) || EAE: Default

27.34 LwIP

27.34.1 IEFF#ER

LwiIP 5 FE 7R T i i LwliP PrisRRid s, 2 5liEns 7
BRI LwiP Pr ik ping i 2ol i 263 15

TCP thislfs, LAIHLIEN server, TAIHLIEN client

TCP thid@ (s, LAHLIER client, TAIHLIER server

UDP #3815

FreeRTOS Rz LwiP W0 3UkR ping i 2 k6 X 2% 38 15

LS EAHL, GBI ERER . EAIHLRAE ATKKPING, ¥ E Hbr
FHLHbE 192.168.31.88, ping T ALALIM 48 2 7548

27.34.2 R FATEFF

Gowin RiscV_AE350_SOC &}t LwIP (Raw)M I FEFr it

...\example\Ethernet\ref _design\MCU_RefDesign\tcpip\ae350_Iwip_ra
w_ping.

...\example\Ethernet\ref_design\MCU_RefDesign\tcpip\ae350_Iwip_ra
w_tcp_client,
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27 MR 27.34 LwIP

...\example\Ethernet\ref_design\MCU_RefDesign\tcpip\ae350_Iwip_ra
w_tcp_server,

...\example\Ethernet\ref_design\MCU_RefDesign\tcpip\ae350_Iwip_ra
w_udpo

...\example\Ethernet\ref_design\MCU_RefDesign\tcpip\ae350_Iwip_rt
0S_ping-

27.34.3 BFIET

LwIP N FE R ae350 Iwip_raw_ping ia47 45 540 AR

It's an Ethernet LwIP (Raw) demo.
Local IP Address : 192.168.31.88

LwIP N F2E ae350 Iwip_rtos_ping iz47 45 540 K iR,

khkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdhhhhrhkrrk

Name: FreeRTOS-AE350 SOC
Edition: V10.3.1

Compiled: Nov 28 2023, 15:44:36
Author:  GowinSemiconductor
Local IP address : 192.168.31.88
1.task1

0.taskO

1.task1

0.taskO

1.task1

0.taskO

1.task1

0.taskO

AL ATKKPING ping R Ait/l Ethernet, Wil 27-2 Fix.
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27 NP 27.35 CAN

& 27-2 ATKKPING ping

(— S

£ ATKKPING (Se =
BHXO T|ROQ) #ENE)

BiFEM a: [192.168.31.88 T4

Fire T oo mw T IR [ rineBE O
Ping REW:f4 [ KiEring®. [T FHEEER®).
{21k Ping
raw g 5580 O sy,
FE® [ PR
I HEINREAT M IEERAT.
Ping HHEE
LR 4 Ping B\ 0  FIARTIE 14:47:13
F22 ) 0 Ping BA(E 0EW  Zidadig 100:00:0:
BEL  0.00% Ping FIYE 000 TP {EHAHE 14:47:15

Ping to 192.168.31.88 with 32 bytes of data and 32 of TTL:
#1 Reply 32 bytes from 192.168.31.88: time<lms TTL=255

#2 Reply 32 bytes from 192.168.31.88: time<Ims TTL=255

#3 Reply 32 bytes from 192, 168.31.88: time<lms TTL=255

#1 ReplyéSZ\])\ytes from 192 168.31.88; time<ims TTL=255

=== 4 FRRE, 4 Bk 0.00% E£, 0.00ms PIJE ===

et amL: 2
o B0
sEEER ... |

27.35 CAN

27.35.1 IEFFHER
CAN R FHFE TR 7 tnfa 8 B CAN B 2R SGE S . HERTELTF R,

BEYITRARAR 73 HERE— > CAN BB AR, PIERIT A AR ) CAN Bl
R T8 E XS 2 o

CAN G AR L BV

27.35.2 M FTERF

Gowin RiscV_AE350_SOC #2fft CAN N2 #it:
...\example\CAN\ref_design\MCU_RefDesign\ae350_ext_can.

27.35.3 }EFE(T
CAN 7 JH B FF 38 AT 25 R4 T T o

It's an Extended AHB CAN demo.
16f80000
0
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27 NHEF 27.36 AHB Master

e38e38ad
db6db6da
16f80000
0
e38e38ad
db6db6da

27.36 AHB Master
27.36.1 IR

AHB Master [ F 27 4iiA 1 wife[fd HH AHB Master #211.

AE350 SOC £ MM, Gowin EMPU_M1 /N,
Gowin_EMPU_M1 325 1Jjin] AE350_SOC f#] Local Memory.

27.36.2 M RIEFF
Gowin RiscV_AE350_SOC #2{ft AHB Master W 2 %11
...\example\AHB_Master\ref _design\MCU_RefDesign\cm1_demo-
27.36.3 IEFIEIT
AHB Master N H &Iz 1T 45 R a0 T~ s

It's Extended AHB Master demo.
RiscV_AE350 SOC is as a slave.

Gowin_EMPU_M1 is as a master.

Gowin_EMPU_M1 writes data into RiscV_AE350_SOC's local memory
via Extended AHB Master...

0x01234567, 0x89abcdef, Oxfedcba98, 0x76543210,

Gowin_EMPU_M1 reads data from RiscV_AE350_SOC's local memory
via Extended AHB Master...

0x01234567, 0x89abcdef, Oxfedcba98, 0x76543210,

MUG1029-1.3 287(329)




27 MR 27.37 AHB Slave

PASS!
27.37 AHB Slave

27.37.1 IEZFHER

AHB Slave N7 ik 7 anfifE ] AHB Slave %11 .

i AHB to AHB Slave Bridge [¥] Slave 1 #1 Slave 2 #14 & AHB
RAM1 1 AHB RAM2 4%, 735125 75 11 RAM1 A1 RAM 2.

27.37.2 M RERF

Gowin RiscV_AE350_SOC #f: AHB Slave ¥ FHFE/71% 1T :

...\example\AHB_Slave Bridge\ref _design\MCU_RefDesign\ahb_to
ahb_16_bridge-

27.37.3 EFIEIT
AHB Slave [ FITEFE 745 H401 F FTr.

It's an AHB to AHB 16 Bridge (Slave 1 and Slave 2) demo.

These are RAM1 and RAM2 demos.

kkkkkkhkkkhkkhkhkhhkhhhkhhhhhhhhhhhhkhkhkhkhkhkhkhkhhhhhhhkhhhkhkhkhkhkhkkhkhkhkhkhhhkhhkkkkkhkkkk
hhkkkkkhkkhhkhkhkhkhkhkhhhhhhhhhhhhkhhkhkhkhkhkhkhkhhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkkkkkkhkkkk

hhkkkkkhkkhkhkhkhkhkhkhkhhhhhhhhhhhhhhkhkhkhkhkhkhhhhhhhhhkhhkhkhkhkhkhkhkhkhkhhhhhhkkkkkhkkkhkkkk

Loop O

Write data into RAM1...
Read data from RAM1...
Address :0
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27 MR

27.37 AHB Slave

MUG1029-1.3

Data input : 230
Data output: 230

Loop 1

Write data into RAM1....
Read data from RAM1...

Address 1
Data input : 231
Data output: 231

Loop O

Write data into RAM2...
Read data from RAM2...

Address :0
Data input : 230
Data output: 230

Loop 99

Write data into RAM2...
Read data from RAM2...

Address 199
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27 MR 27.38 APB Slave

Data input : 329
Data output: 329

khkkhkkhhhhhhhhhhhdhhhhhhhhhhdhdddhrhhdhhhhhdhdhdhddddrhddhhdhhrhhdhdhdhddrrrrdis
khkkhkhhhhhhhhhhhhhhhhhhhhhhhddddrhhrhhrhhhdhhhdhdhdddhddhhrhhrhrhdhhdddrrdrdrs

khkkhkkhhhhhhhhhhhrhhhhhhhhhhhdhdddrhhrhhrhhhdhhhdhdhddhhhdhhrhhrhrdhdrdhdddrrdrdrs

PASS.
27.38 APB Slave
27.38.1 A

APB Slave N FfEFr ik 1 4nf{i ] APB Slave M .

iEjd APB to APB Slave Bridge 1] Slave 1 # Slave 2 14" & APB
RAM1 1 APB RAM2 4hix, 417l 5 15 i RAM1 1 RAM 2,

27.38.2 MR

Gowin RiscV_AE350_SOC #zfit APB Slave [ #2715t

...\example\APB_Slave_Bridge\ref design\MCU_RefDesign\apb_to_a
pb_16_bridge.

27.38.3 FEFIEIT
APB Slave N Fiz T4 2T Frs.

It's an APB to APB 16 Bridge (Slave 1 and Slave 2) demo.

These are RAM1 and RAM2 demos.

hhkkkkkhkkhkhkhkhkhkhkhkhhhkhhhhhhhhhhhhkhkhkhkhkhkhkhhhhhhhhkhhkhkhkhkhkhkhkhkhkhkhhhhhkkkkkhkkkhkkkk
hhkkkkkhkkkhkhkhkhkhkhkhhhkhhhhhhhhhhhhkhkhkhkhkhkhkhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhhhrhkkkkkkkkhkkkk

kkkkkkkkkkhkkkkkhkkkkhhhhhhkhkkkkhkhkhkhkhkhkhkkhkhhhkhhkkkhkkhkkhkhkkkkkhkkkkkkkkkkkkkkk

Slave 1: RAM1...
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27 MR

27.38 APB Slave

MUG1029-1.3

Loop O

Write data into RAM1....
Read data from RAM1...

Address :0
Data input : 230
Data output: 230

Loop 1

Write data into RAM1....
Read data from RAM1...

Address 1
Data input : 231
Data output: 231

Loop O

Write data into RAM2...
Read data from RAM2...

Address :0
Data input : 230
Data output: 230
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27.39 AXI4 Lite

Loop 99

Write data into RAM2...
Read data from RAM2...
Address 199

Data input : 329

Data output: 329

khkkhkhhhhhhhhhhhdhhhhhhhhhhhddhdhhhhrhhrhhhdhhhdhdhdddhhdhrrhhrhrhhhdddrrdrdrs
hhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhhhhhrkrdrk

khkkhkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhrhhhhhdhhdhhhrhrrik

PASS.

27.39 AXI4 Lite

27.39.1 IZFHA

AXI4 Lite M FHFE ik T el {8 AHB Master 4% 1 L& AHB to AXI

Bridge #4% AXI Lite #: 141, 70 AllE7s 1 AXI4 Lite A7 7 AN H 17
w7 BT A

27.39.2 M REF

Gowin RiscV_AE350_SOC #Zfit AX14 Lite N &7 it
...\example\AXI|4_Lite\ref _design\MCU_RefDesign\ae350_axi4 ram

...\example\AXI|4_Lite\ref _design\MCU_RefDesign\ae350_axi4 reg.

27.39.3 BT

MUG1029-1.3

AXI14 Lite N LR ae350 axi4 ram iz4745 540 T Fw.

It's an AXl14 RAM demo.

Initializes...

Write data into RAM...
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27 MR 27.39 AXI4 Lite

Write address: OxE8000000

Write size : 8

Read data from RAM...
Read address: 0xE8000000
Read size :8

The data is 0x12345678 0x89abcdef 0x12121212 0x23232323
0x34343434 0x45454545 0x56565656 0x67676767

Check...
PASS.

AXI4 Lite N LR ae350_axi4_reg isfT45 R FHTR.

It's an AXI4 peripheral registers demo.

Initialization Status :

--MULTIPLIER =0
--MULTIPLICAND =0

--CMD =0
--RESULT =0

Start first multiple
Compute Status :
--Multiplier = 20
--Multiplicand = 40
--CMD =2
Finished Status :
--Multiplier = 20
--Multiplicand = 40
--CMD =0
--RESULT = 800
Multiple first finished.
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27 MR

27.40 SEmfAbE

Start second multiple
Compute Status :
--Multiplier = 30
--Multiplicand = 50
--CMD =2

Finished Status :
--Multiplier = 30
--Multiplicand = 50
--CMD =0
--RESULT = 1500

Multiple second finished.

END!

27.40 SCRHALTER
27.40.1 IZFH#IA

SR AL FR N P RR 7 R T anfalfdE FH Local Memory SZELSZIALFR, 4351
#7287 ILM. DLM. #4382/ 8T ILM 8 DLM. XIP JLFFE g7/

e

27.40.2 M RERF

MUG1029-1.3

Gowin RiscV_AE350_SOC & ff 5L LB N FH AR 7 i i

...\example\Realtime_Processing\ref _design\MCU_RefDesign\ae350

_rpu_dim.

...\example\Realtime_Processing\ref _design\MCU_RefDesign\ae350

_rpu_func.

...\example\Realtime_Processing\ref _design\MCU_RefDesign\ae350

_rpu_ilm.

...\example\Realtime_Processing\ref _design\MCU_RefDesign\ae350

_rpu_ilm_dim.

...\example\Realtime_Processing\ref _design\MCU_RefDesign\ae350

_rpu_xip.
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27.40 SEmfAbE

27.40.3 FEFIEIT

MUG1029-1.3

SEIS AR BN AR ae350 rpu_dim 4745 B R B
It's a local memory as RPU application demo.

Copy code to DLM and run code and data in DLM.

led[1] is on 1525003.
led[2] is on 1525001.
led[3] is on 1525001.

SIS AR RN R ae350 rpu_func 3E AT 45 U R TR .

It's a local memory as RPU application demo.

Run main code in DDR and some key code in local memory.

hhkkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhhhrhhdhhdhiidrd

Run this code in local memory.
Hello world.

Hello Gowin.

hkkkkkhkhkhkhkhkhkhhkhhhkhkhhhhhhhhhhhhhkhkhkhkhkhkhhhhkhkkkkkkkkhkkkk

Run main code in DDR.

SIS b B R FHFE  ae350 rpu_ilm 4745 BN s

It's a local memory as RPU application demo.

Copy code to ILM and run code and data in ILM.

led[1] is on 1906251.
led[2] is on 1906251.
led[3] is on 1906250.
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27 MR 27.41 Tlifte Micro

SEIN AL RN AR ae350 rpu_ilm_dim 3BAT45 B0 T s .

It's a local memory as RPU application demo.
Copy text to ILM and copy data to DLM.
Run code in ILM and data in DLM.

led[1] is on 1525001.
led[2] is on 1525001.
led[3] is on 1525001.

SN b RN SR ae350 rpu_xip 4T 45 BN s

It's a local memory as RPU application demo.
XIP mode : run code in Flash and data in DLM.

led[1] is on 1525558.
led[2] is on 1525001.
led[3] is on 1525001.

27.41 Tlifte Micro

27.41.1 IEFH#IAR

Tflite Micro N FFE ik 1 el {5 F Tflite Micro 7Rk N U 5 3E4T
TensorFlow Lite FAYHEFE, 8 R T H ARG .

27.41.2 M IERF

Gowin RiscV_AE350_SOC #Zfit Tflite Micro N IRy ik it

...\example\Tflite_Micro\ref_design\MCU_RefDesign\ae350_tflm_pers
on_detection.
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27.42 SD

27.41.3 FEFIEIT

27.42 SD

Tflite Micro W 27124745 Ul F s

Testing Testinvoke

person data. person score: 113, no person score: -113
no person data. person score: -73, no person score: 73
time: 1928389us

Ran successfully

1/1 tests passed

~~~ALL TESTS PASSED~~~

27.42.1 EEFHER

SD M HFRF A T anfal {5 SD 1 FAT SXfF &%, 7E SD i~ 4

ARG WE .

27.42.2 MR

Gowin RiscV_AE350_SOC #ft SD M 27 wit:
...\example\SD_Host\ref design\MCU_RefDesign\ae350_ext sd.

27.42.3 FEFIEIT

MUG1029-1.3

SD M HEFEITa KT s

It's an Extended APB SD demo.

>>>> |nitializes SD...

>>>> We mounted the file system successfully.

>>>> \We will test the file system write...

>>>> \We created or opened file FatFs.txt successfully, then we will write
data to file.

>>>> \We have written data to file and the data number was 82.

>>>> \We will test the file system read...

>>>> \We have opened file successfully.

>>>> We read data successfully and the data number was 82.

>>>> The file data were: >>>> Welcome to use the AE350_SOC target
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27.42 SD

MUG1029-1.3

board, we will test the SD functions <<<<
>> 2:FatFs.txt: File message
>> Size of file: 82 (Bytes)

>> Time:

2024/05/01, 12:00

>> File Property: A

path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file
path_file

PASS.

: 22/SYSTEM~1/WPSETT~1.DAT
: 2:/SYSTEM~1/INDEXE~1
: 2:/FATF1.TXT

: 2:/FATF2.TXT

: 2:/FATF3.TXT

: 2:/FATF4.TXT

: 2:/FATFS. TXT

: 2:/FATF6.TXT

1 2:/FATF7.TXT

: 2:/FATF8.TXT

: 2:/FATFO.TXT

: 22/FATFA.TXT

: 2://FATFB.TXT

1 2://FATFC.TXT

: 2://FATFED.TXT

: 2://FATFE.TXT

: 2/FATFE.TXT

: 2://FATFS.TXT

: 2:/13/FATF3.TXT
: 2:/13/FATF4. TXT
. 2:/3/FATFS. TXT
: 2:/3/FATF6.TXT
: 2:/3/[FATF7.TXT
: 2:/13/FATF8.TXT
: 2:/3/FATFO.TXT
. 2:13/FATFA.TXT
: 2:/3/FATFB.TXT
: 2:/13/FATFC.TXT
: 2:/3/FATFD.TXT
: 2:/3/FATFE.TXT
: 2:/3/FATFRE.TXT
: 2:/3/[FATFS.TXT
: 2:/3/FATF1.TXT
: 2:/13/FATF2.TXT
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28 Yk as N PR AL

28.1 WEEEE X

28 IERRNE R

ke, WEREBRAL CEMIEE S Tl R, S dgmi%
SRFEANE . W AR B PR A, U e PR A B 2 Y R A
N, e T R EOR FHROTE, JF BT DUNIE R BOGER SR 354

RDS # A g 4% A 2 e B R s ANEAE N g AE O 7 (g
BAERG LR 24t A8 TR LIEER AR a1,

28.1 RERBUEN

28.1.1 RV32 “I” NEEH

RV32 FEARE “17 450N s, HWBURE., B4, P a4s
AR EEE (niEds e G AT Z R ED Wk 28-1 Pk,
& 28-1RV32 “I” IRESHNERH
bR KLY il 4 MRS | TR
void __ nds__fence(const unsigned int - fence No
PIORW, const unsigned int SIORW)
viod __nds__fencei(void) - fence.i No
long __nds__ecall(long ID) - ecall No
long __nds__ecall1(long ID, long ARG1) | - ecall -
long __nds__ecall2(long ID, long ARG1, | - ecall -
long ARG2)
long __nds__ecall3(long ID, long ARG1, | - ecall -
long ARG2, long ARG3)
long __nds__ecall4(long ID, long ARG1, | - ecall -
long ARG2, long ARG3, long ARG4)
long _nds_ecall5(long ID, long ARG1, | - ecall -

long ARG2, long ARG3, long ARG4,

MUG1029-1.3
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28 Yk as N PR AL 28.1 WEEEE X

BRI 4 Y 4 WRN RS | AT
long ARG5)
long __nds__ecall6(long ID, long ARG1, | - ecall -

long ARG2, long ARG3, long ARG4,
long ARG5, long ARGB)

void __nds__ebreak(unsigned long - ebreak No
ARG)

unsigned long __ nds__csrrw(unsigned - csrrw No
long SRC, const unsigned int CSRN) CSIrwi
unsigned long __nds__csrrw(VAL, CSRN) csrrw No
__nds__swap_csr(unsigned long VAL, cSsIrwi

const unsigned int CSRN)

unsigned long __nds__csrrs(unsigned - CSITS No
long SRC, const unsigned int CSRN) CSITSi

unsigned long __nds__csrrs(SETMASK, CSITS No
__nds__read_and_set_csr(unsigned CSRN) CSITSi

long SETMASK, const unsigned int

CSRN)

unsigned long __nds__ csrrc(unsigned - csrre No
long SRC, const unsigned int CSRN) CSITCi

unsigned long __nds___csrrc(CLRMASK, csrre No
__nds__read_and_clear_csr(unsigned CSRN) CSITCi

long CLRMASK, const unsigned int

CSRN)

unsigned long __nds__ csrr(const - csIT No

unsigned int CSRN)

unsigned long __nds__csrr(CSRN) csIT No
__builtin_riscv_csrr(unsigned long

CSRN)

unsigned long __nds__mfsr(unsigned __nds__csrr(CSRN) csIT No
long CSRN)

unsigned long __nds__read_csr(const __nds__csrr(CSRN) csIT No

unsigned int CSRN)

void __nds__csrw(unsigned long SRC, - CcSrw No
const unsigned int CSRN) csrwi
void __ builtin_riscv_csrw(unsigned long | _ nds__csrw(SRC, CSRN) CcSrw No
SRC, unsigned long CSRN) csrwi
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void __nds__mitsr(unsigned long SRC, | nds_csrw(SRC, CSRN) csrw No
unsigned long CSRN) csrwi

void __nds__write_csr(unsigned long __nds__csrw(CSRN) csrw No
VAL, const unsigned int CSRN) csrwi

void __nds__ csrs(unsigned long SRC, - csrs No
const unsigned int CSRN) CSISi

void __nds__set_csr_bits(unsigned long | _ nds__csrs(SETMASK, csrs No
SETMASK, const unsigned int CSRN) CSRN) CSrSi

void __ nds__csrc(unsigned long SRC, - csrc No
const unsigned int CSRN) csrei

void __nds__clear_csr_bits(unsigned __nds__csrc(CLRMASK, csrc No
long CLRMASK, const unsigned int CSRN) csrei

CSRN)

unsigned long __nds__get _current_sp() | - - No
unsigned long __nds__get_current_sp() - No
__builtin_riscv_get_current_sp()

void __nds__set_current_sp(unsigned - - No
long VALUE)

unsigned long __nds__set_current_sp(VALUE) | - No

__builtin_riscv_set_current_sp(unsigned
long VALUE)

28.1.2 RV32 “F’ # “D” NEHRH

RV32 %My e “F” A “D” RN, HHUEM., 4.
PITRR S HO4R 2 AR EE (g BRas 2 S T B0 1k 28-2 .

$ 28-2RV32 “F’ 1 “D” {5SHARES

bR K SR ol 4 BRI RS | TR
unsigned long __ nds__ frcsr() - fresr No
unsigned long - fscsr No
__nds__fscsr(unsigned long

SRC)

void __ nds__fwcsr(unsigned - fscsr No

long SRC)

unsigned long __ nds__ frrm() - frrm No
unsigned long - fsrm No
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__nds__fsrm(unsigned long fsrmi

SRC)

void __nds__fwrm(unsigned - fsrm No
long SRC) fsrmi

unsigned long __ nds__frflags() | - frilags No
unsigned long __nds__frflags() frilags No
__builtin_riscv_frflags()

unsigned long - fsflags No
__nds__fsflags(unsigned long fsflagsi

SRC)

unsigned long __nds__fsflags(SRC) | fsflags No
__builtin_riscv_fsflags(unsigned fsflagsi

long SRC)

void __ nds__fwflags(unsigned - fsflags No
long SRC) fsflagsi

float __nds_fcvt_s bf16(__bf16 | - fcvt.s.bf16 | Yes
BF16_SRC)

__bf16 __nds_fcvt_bf16_s(float | - fcvt.bf16.s | Yes
FP32_SRC)

28.1.3 RV32 “A” NEERH

RV32 74 TR “A” A MNERE, HmBUEm . Fustiods 4
AR (RS TR RO % 28-3 Fi.

F2 28-3RV32 “A” I5SHIRNEEH

bR K SR KR A R
signed int __nds___amoswapw(signed int SRC, amoswap.w | No

signed int* BASE, const unsigned int ORDERING)

signed int __nds__amoaddw(signed int SRC, amoadd.w | No
signed int* BASE, const unsigned int ORDERING)

unsigned int __nds__amoxorw(unsigned int SRC, | amoxor.w No
unsigned int* BASE, const unsigned int
ORDERING)

unsigned int __nds__amoandw(unsigned int SRC, | amoand.w No
unsigned int* BASE, const unsigned int
ORDERING)
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unsigned int __nds__amoorw(unsigned int SRC, amoor.w No
unsigned int* BASE, const unsigned int

ORDERING)

signed int __nds__amominw(signed int SRC, amomin.w No

signed int* BASE, const unsigned int ORDERING)

signed int __nds__amomaxw(signed int SRC, amomax.w | No
signed int* BASE, const unsigned int ORDERING)

unsigned int __nds__amominuw(unsigned int amominu.w | No
SRC, unsigned int* BASE, const unsigned int

ORDERING)

unsigned int __nds__amomaxuw(unsigned int amomaxu.w | No
SRC, unsigned int* BASE, const unsigned int

ORDERING)

28.2 R R #iEid
DL 447 2 1328 20 3% 2 A R 5
28.2.1 RV32 “I” W&

__nds__fence
__nds__fence EREIEAIA 0K 28-4 .
% 28-4 _ nds_fence

JR 2 void __nds__fence(const unsigned int PIORW, const unsigned int
SIORW)
iR This intrinsic inserts a fence instruction into the instruction stream.

The constant operands of PIORW and SIORW are defined in the
following Table 28-5.

IR [HHE None
RS ALL
Nl #include <nds_intrinsic.h>

void func(void)
{
//Make sure “valid” is set after “data” is written.
unsigned int valid = 0;
unsigned int data;
data = 1000;
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__nds__fence(FENCE_W, FENCE_W);
valid = 1;

%% 28-5 PIORW and SIORW

unsigned int IORW Value

FENCE_W 1

FENCE_R

FENCE_RW

FENCE_O

FENCE_OW

FENCE_OR

FENCE_ORW

FENCE_|

|| N[Ol || W|DN

FENCE_IW

—_
o

FENCE_IR

—_
—_

FENCE_IRW

FENCE_IO

—_
N

FENCE_IOW

—_
w

FENCE_IOR

—
N

FENCE_IORW

—
(@) ]

_nds__fencei
__nds__fencei B K TEANHIA G0 28-6 Fi7s .
Z 28-6 __nds_fencei

JR 2 viod __nds__fencei(void)

i This intrinsic inserts a fence.i instruction into the instruction stream.
2 [Al4E None

RS | ALL

AN #include <nds_intrinsic.h>

void func(void)

{
//Self-modify program code.
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unsigned int *code;
code = 0x20000;
*code = 0x12345678;
__nds__fencei();

_ nds__ecall, __nds__ecall[1..6]
__nds__ecall, __nds__ecall[1..6] & E I VEANH# IR Wi R 28-7 Fiar.
%% 28-7__nds_ecall, __nds_ecall[1..6]

JRRY

long __nds__ecall(long ID)

long __nds__ecall1(long ID, long ARG1)

long _ nds__ecall2(long ID, long ARG1, long ARG2)

long __nds__ecall3(long ID, long ARG1, long ARG2, long ARG3)
long __nds__ecall4(long ID, long ARG1, long ARG2, long ARG3, long
ARG4)

long __nds__ecall5(long ID, long ARG1, long ARG2, long ARG3, long
ARG4, long ARG5)

long __nds__ecall6(long iD, long ARG1, long ARG2, long ARG3, long
ARG4, long ARG5S, long ARG6)

ik

This intrinsic inserts an ecall instruction into the instruction stream.

iR B

Return value for ecall ID.

RS2

ALL

ZNi7|

#include <nds_intrinsic.h>
void func(void)
{
/lInsert an “ecall” instruction.
long status;
status = __nds__ecall(0x12341234);

__nds__ebreak
__nds__ebreak BRE ) TELEREIA G0 28-8 AT
= 28-8 _nds_ebreak

JR A void __nds__ebreak(unsigned long ARG)
iR This intrinsic inserts an ebreak instruction into the instruction stream.
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12 [Al4E None
RAALSESL | ALL
N #include <nds_intrinsic.h>

void func(void)

{

/lInsert an “ebreak” instruction.
__nds__ebreak(0x98761234);

__nds__csrrw

__nds__csrrw BRI FELI IR 4nsk 28-9 iR,
% 28-9 _ nds_csrrw

JR A unsigned long __nds__csrrw(unsigned long SRC, const unsigned int
CSRN)
e unsigned long __nds__swap_csr(unsigned long VAL, const unsigned
int CSRN)
E(11%) This intrinsic inserts a csrrw or csrrwi instruction into the instruction
stream. The content of the source operand SRC will be written into the
CSR csrn. The original content of the CSR csrn will be returned.
R [EME The original content of the CSR csrn
RS | ALL
Nl #include <nds_intrinsic.h>
void func(void)
{
/[Read and write “mie” CSR.
unsigned int src, mie_data;
src = 0x888;
mie_data = __nds__ csrrw(src, 0x304);
}
_ nds__csrrs

__nds__csrrs BEMVEAIREIA Ik 28-10 Fiw.
% 28-10 __nds_csrrs

JR Y

unsigned long __nds__ csrrs(unsigned long SRC, const unsigned int
CSRN)
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ik

unsigned long __nds__read_and_set_csr(unsigned long SETMASK,
const unsigned int CSRN)

This intrinsic inserts a csrrs or csrrsi instruction into the instruction
stream. The content of the source operand SRC will be used to set
bits in the CSR csrn. The original content of the CSR csrn will be
returned.

iR Bl

The original content of the CSR csrn

FFRLSE

ALL

o

#include <nds_intrinsic.h>

void func(void)

{
//Read and set bits in “mie” CSR.
unsigned int src, mie_data;
src = 0x888;
mie_data = __nds__csrrs(src, 0x304);

__nds__csrrc

__nds__csrrc BB FEAREA IR 28-11 Fizs.
2= 28-11 _ nds_csrrc

JE R

unsigned long __nds__ csrrc(unsigned long SRC, const unsigned int
CSRN)

IS

unsigned long __ nds__read_and_clear_csr(unsigned long
CLRMASK, const unsigned int CSRN)

ik

This intrinsic inserts a csrrc or csrrci instruction into the instruction
stream. The content of the source operand SRC will be used to clear
bits in the CSR csrn. The original content of the CSR csrn will be
returned.

iR B

The original content of the CSR

RS

ALL

ZNdl

#include <nds_intrinsic.h>

void func(void)

{
/IRead and clear bits in “mie” CSR.
unsigned int src, mie_data;
src = 0x888;
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mie_data=__ nds__ csrrs(src, 0x304);

__nds__csrr
__nds__csrr BRER AR R 28-12 FiuR.
R 28-12 __nds_csrr

JR A unsigned long __nds__csrr(const unsigned int CSRN)
jiiE4 unsigned long __ builtin_riscv_csrr(unsigned long CSRN)

unsigned long __nds__mfsr(unsigned long CSRN)
unsigned long __nds__read_csr(const unsigned int CSRN)

fiid This intrinsic inserts a csrr or csrri pseudo-instruction into the
instruction stream. The original content of the CSR csrn will be
returned.

i [B] 4 The original content of the CSR

FFRLSES | ALL

N #include <nds_intrinsic.h>

void func(void)

{
//Read “mie” CSR.
unsigned int mie_data;
mie_data=__nds__ csrr(0x304);

__nds__csrw
__nds__csrw REVEANIA N 28-13 Fis.
% 28-13 _ nds_csrw

JR A void __nds__csrw(unsigned long SRC, const unsigned int CSRN)
ViEZ void __ builtin_riscv_csrw(unsigned long SRC, unsigned long CSRN)

void __nds__mtsr(unsigned long SRC, unsigned long CSRN)

void __nds__write_csr(unsigned long VAL, const unsigned int CSRN)

i This intrinsic inserts a csrw or csrwi pseudo-instruction into the
instruction stream. The content of the source operand SRC will be
written into the CSR csrn.

R [EME None

FRLES: | ALL
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o

#include <nds_intrinsic.h>

void func(void)

{
[Write “mie” CSR.
unsigned int src;
src = 0x888;
__nds__csrw(src, 0x304);

__ nds__csrs

__nds__csrs BB EANIA N 28-14 Fis.
2= 28-14 nds_csrs

JRAY void __nds__csrs(unsigned long SRC, const unsigned int CSRN)
e void __nds__set_csr_bits(unsigned long SETMASK, const unsigned
int CSRN)
fiid This intrinsic inserts a csrs or csrsi pseudo-instruction into the
instruction stream. The content of the source operand SRC will be
used to set bits in the CSR csrn.
IR [HHE None
RiEES | ALL
Nl #include <nds_intrinsic.h>
void func(void)
{
//Set bits in “mie” CSR.
unsigned int src;
src = 0x888;
__nds__csrs(src, 0x304);
}
_ nds__csrc

__nds__csrc EE RGN IA WK 28-15 Fias.
= 28-15 __nds_csrc

JR A void __nds__ csrc(unsigned long SRC, const unsigned int CSRN)
GilE4 void __nds__clear_csr_bits(unsigned long CLRMASK, const unsigned

int CSRN)
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void func(void)
{
/[Clear bits in “mie” CSR.
unsigned int src;
src = 0x888;
__nds___csrc(src, 0x304);

ik This intrinsic inserts a csrc or csrci pseudo-instruction into the
instruction stream. The content of the source operand SRC will be
used to clear bits in the CSR csrn.

IR [BE None

FERSESL | ALL

w1l #include <nds_intrinsic.h>

_ nds__get_current_sp

__nds__get_current_sp B FEAFEIA WK 28-16 Fiow.
%% 28-16 __nds_get_current_sp

gt unsigned long __nds__get_current_sp()

g2 unsigned long __ builtin_riscv_get_current_sp()

fiid This intrinsic returns the content of the stack pointer register.
IR [BlE The current stack pointer register value.

RS | ALL

Nl #include <nds_intrinsic.h>

void func(void)

{

unsigned long spval;
spval = __nds__get_current_sp();

__nds__set_current_sp
__nds__set_current_sp R HIELIFIA WK 28-17 PR,
%% 28-17 __nds_set_current_sp

JR A void _ nds__set_current_sp(unsigned long VALUE)
44 unsigned long __ builtin_riscv_set_current_sp(unsigned long VALUE)
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A This intrinsic sets the content of the stack pointer register.
IR [Al4E None

FARUEEZR | ALL

w1l #include <nds_intrinsic.h>

void func(void)
{
unsigned long spval,;
spval = 0x80000
__nds__set_current_sp(spval);

28.2.2 RV32 “F’ #1 “D” HNEHRH

MUG1029-1.3

_ nds__fresr

__nds__fresr BRELRFEANF A GnER 28-18 Fiono

2= 28-18_ nds_frcsr

JRAY unsigned long __ nds__frcsr()
fiid This intrinsic inserts a frcsr pseudo-instruction into the instruction
stream. The content of the CSR fcsr will be returned.
12 [Al4E The content of the CSR fcsr
RiEES | ALL
Nl #include <nds_intrinsic.h>
void func(void)
{
/IRead “fcsr” CSR.
unsigned int fcsr_data;
fcsr_data=__ nds__ fresr();
}
__nds__fscsr

__nds__fscsr AR R NER 28-19 ATz,

X 28-19 _ nds_fscsr

JR A unsigned long __nds__fscsr(unsigned long SRC)
i This intrinsic inserts a fscsr pseudo-instruction into the instruction

stream. The content of the source operand SRC will be written into the
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CSR fesr. The original content of the CSR fcsr will be returned.

IR [BE The original content of the CSR fcsr
FARUEESL | ALL
w1l #include <nds_intrinsic.h>

void func(void)
{
//Read and write “fcsr” CSR.
unsigned int src, fcsr_data;
src = 0x60;
fcsr_data=__ nds__ fscsr(src);

__nds__fwcsr

__nds__fwesr BB EARIA In R 28-20 Fos.
2= 28-20  nds_fwcsr

kic] void __nds__fwcsr(unsigned long SRC)
A This intrinsic inserts a “fscsr rs” pseudo-instruction into the instruction
stream. The content of the source operand SRC will be written into the
CSR fcsr.
I ) None
RiEES | ALL
Nl #include <nds_intrinsic.h>
void func(void)
{
/Write “fcsr” CSR.
unsigned int src;
src = 0x60;
__nds__fwcsr(src);
}
_ nds__frrm

__nds__frrm BRECAIEGN R IR GnER 28-21 FioR.
#= 28-21 _nds_frrm

ki) unsigned long __nds__frrm()
ik This intrinsic inserts a frrm pseudo-instruction into the instruction
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stream. The content of the CSR field fcsr.FRM will be returned.
& A4 The content of the CSR field fcsr.FRM
FRLAEZ | ALL
w1l #include <nds_intrinsic.h>
void func(void)
{
//IRead “fcsr.FRM” CSR field.
unsigned int frm_data;
frm_data = __nds__frrm();
}
_ nds__fsrm

__nds__fsrm EREU EANHIA tnER 28-22 FioR.
R 28-22 nds_fsrm

void func(void)
{
//Read and write “fcsr.FRM” CSR field.
unsigned int src, frm_data;
src = 0x3;
frm_data=__nds__fsrm(src);

JR A unsigned long __nds__fsrm(unsigned long SRC)

ik This intrinsic inserts a fsrm or fsrmi pseudo-instruction into the
instruction stream. The content of the source operand SRC will be
written into the CSR field fcsr.FRM. The original content of the CSR
field fcsr.FRM will be returned.

Y EIREED The original content of the CSR field fcsr.FRM

RS | ALL

Nl #include <nds_intrinsic.h>

_ nds__fwrm
__nds__fwrm BRE AR IR 28-23 Fias.
X 28-23 __nds_fwrm

JR A void __ nds__fwrm(unsigned long SRC)
i This intrinsic inserts a “fsrm rs” or “fsrmi imm” pseudo-instruction into
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the instruction stream. The content of the source operand SRC will be
written into the CSR field fcsr.FRM.

IR [BE None
REREES | ALL
w1l #include <nds_intrinsic.h>

void func(void)
{
//Write “fcsr.FRM” CSR field.
unsigned int src;
src = 0x3;

__nds__fwrm(src);

__nds__frflags

__nds__frflags BRI FEL B Wik 28-24 TR
%% 28-24 _ nds_frflags

JRAY unsigned long __ nds__frflags()

e unsigned long __ builtin_riscv_frflags()

fiid This intrinsic inserts a frflags pseudo-instruction into the instruction
stream. The content of the CSR field fcsr.FFLAGS will be returned.

Y EIREED The content of the CSR field fcsr.FFLAGS.

RiEES | ALL

Nl #include <nds_intrinsic.h>

void func(void)

{
//IRead “fcsr.FFLAGS” CSR field.
unsigned int flags_data;
flags_data = __nds__frflags();

__nds__fsflags
__nds__fsflags B8 3 E4A TR 11 3% 28-25 far.
< 28-25 _ nds_fsflags

JE A

unsigned long __ nds__ fsflags(unsigned long SRC)
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jilE4 unsigned long __ builtin_riscv_fsflags(unsigned long SRC)

E1ip This intrinsic inserts a fsflags or fsflagsi pseudo-instruction into the
instruction stream. The content of the source operand SRC will be
written into the CSR field fcsr.FFLAGS. The original content of the
CSR field fcsr.FFLAGS will be returned.

& A4 The original content of the CSR field fcsr.FFLAGS.

FERCEE | ALL

w1l #include <nds_intrinsic.h>

void func(void)
{
//Read and write “fcsr.FFLAGS” CSR field.
unsigned int src, flags_data;
src = 0x0;
flags_data = __nds__fsflags(src);

_ nds__fwflags

__nds__fwflags s#L )R WER 28-26 Fiw.
%% 28-26 __ nds_fwflags

ic] void _ nds__fwflags(unsigned long SRC)

A This intrinsic inserts a “fsflags rs” or “fsflagsi imm” pseudo-instruction
into the instruction stream. The content of the source operand SRC
will be written into the CSR field fcsr.FFLAGS.

I ) None

RARLEE | ALL

Nl #include <nds_intrinsic.h>

void func(void)
{
/Write “fcsr.FFLAGS” CSR field.
unsigned int src;
src = 0x0;

__nds__fwflags(src);
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__nds_fevt s bfl6
__nds_fevt_s bf16 eRELIIIELN A W5 28-27 Fiw.
2= 28-27 nds_fcvt s _bflé

JRAY float __nds_fcvt_s_bf16(__bf16 BF16_SRC)

A This intrinsic converts BFLOAT 16 data to single-precision floating-
point (SP) data.

IR [HHE float

RS | ALL

w1l #include <nds_intrinsic.h>

void func(void)
{
__bf16 bf_input;
float sf_result;
bf input = __nds_fcvt_bf16_s(sf_result);
sf_result = __nds_fcvt_s_bf16(bf_input);

_ nds_fevt_bfl6_s
__nds_fevt_bf16_s eRE ) ELEHIA WK 28-28 Fiow.
= 28-28 nds_fcvt _bf16_s

gt __bf16 __nds_fcvt_bf16_s(float FP32_SRC)

iR This intrinsic converts single-precision floating-point (SP) data to
BFLOAT16 data.

IR [BlE BFLOAT16

FARUSESR | ALL

Nl #include <nds_intrinsic.h>

void func(void)
{
__bf16 bf_input;
float sf_result;
bf input=__nds_fcvt bf16_s(sf result);
sf_result=__nds_fcvt_s_bf16(bf_input);
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28.23 RV32 “A” HERK

__nds__amoswapw
__nds__amoswapw BRI FEAE IR WEE 28-29 Fiow .
%% 28-29 __nds_amoswapw

JE 7Y

signed int __nds___amoswapw(signed int SRC, signed int* BASE,
const unsigned int ORDERING)

Eiiip

This intrinsic inserts an AMOSWAP.W instruction into the instruction
stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

iR [EE

The content of the memory address BASE

FFRLSE

ALL

il

#include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic swap operation.
signed int data, newy, oldv;
newv = 10;

/I new value: 10
oldv=__nds__amoswapw(newv, &data, UNORDER);

%% 28-30 ORDERING

unsigned int ORDERING Value
UNORDER 0
RELEASE 1
ACQUIRE 2
SEQUENTIAL 3

_ nds__amoaddw
__nds__amoaddw R E LIS angk 28-31 Fiw.
2% 28-31 __nds_amoaddw

JR Y

signed int __nds__amoaddw(signed int SRC, signed int* BASE,
const unsigned int ORDERING)

MUG1029-1.3
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This intrinsic inserts an AMOADD.W instruction into the instruction
stream. The memory address for the operation is specified by
BASE. The constant operands of ORDERING are defined in the
following Table 28-30

iR Bl

The content of the memory address BASE

RS

ALL

o

#include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic add operation.
signed int data, addv, oldyv;
addv = 10;

/I new value: data + 10
oldv =__nds__amoaddw(addv, &data, UNORDER);

__nds__amoxorw
__nds__amoxorw B[ FELN IR WISk 28-32 PR

&R 28-32 _nds_amoxorw

JRRY

unsigned int __nds__amoxorw(unsigned int SRC, unsigned int*
BASE, const unsigned int ORDERING)

Eitipa

This intrinsic inserts an AMOXOR.W instruction into the instruction
stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

iR B

The content of the memory address BASE

FFRLE

ALL

ZNi7|

#include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic xor operation.
unsigned int data, xorv, oldv;
xorv = 0x22334455;

/I new value: data xor 0x22334455
oldv=__nds__amoxorw(xorv, &data, UNORDER);
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__nds__amoandw

__nds__amoandw &% 1 EAR IR WIER 28-33 Fir s
2= 28-33 __nds_amoandw

JR A unsigned int __nds__amoandw(unsigned int SRC, unsigned int*
BASE, const unsigned int ORDERING)

A This intrinsic inserts an AMOAND.\W instruction into the instruction
stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

IR [BIE The content of the memory address BASE

RARLAE | ALL

(il #include <nds_intrinsic.h>

void func(void)
{
//We want to perform an atomic AND operation.
unsigned int data, andy, oldv;
andv = 0x22334455;
/I new value: data AND 0x22334455
oldv =__nds__amoandw(andv, &data, UNORDER);

__nds__amoorw
__nds__amoorw R HEAIA WIS 28-34 iR,
%% 28-34 _ nds_amoorw

JR 2 unsigned int__nds__amoorw(unsigned int SRC, unsigned int* BASE,
const unsigned int ORDERING)

ik This intrinsic inserts an AMOOR.W instruction into the instruction
stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

Y ) The content of the memory address BASE

RiBEESE | ALL

AN #include <nds_intrinsic.h>
void func(void)
{

//We want to perform an atomic or operation.
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unsigned int data, orv, oldv;

orv = 0x22334455;

/I new value: data OR 0x22334455
oldv=__nds__amoorw(orv, &data, UNORDER);

__nds__amominw

__nds__amominw &£ 1) FEA A a1 % 28-35 Fs .

3R 28-35 _nds_amominw

JR A signed int __nds__amominw(signed int SRC, signed int* BASE, const
unsigned int ORDERING)

ik This intrinsic inserts an AMOMIN.W instruction into the instruction
stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

LY IR EEN The content of the memory address BASE

RARLAES | ALL

(il #include <nds_intrinsic.h>

void func(void)
{
//We want to perform an atomic min operation.
signed int data, cmpy, oldyv;
cmpv = 10;
/l new value: minimum(data, cmpv)
oldv=__nds__amominw(cmpv, &data, UNORDER);

__nds__amomaxw
__nds__amomaxw &£ (1) FE4H R a1 F% 28-36 s .

2= 28-36 __nds_amomaxw

JRA signed int __nds__amomaxw(signed int SRC, signed int* BASE, const
unsigned int ORDERING)
ik This intrinsic inserts an AMOMAX.\W instruction into the instruction

stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30
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IR [BME The content of the memory address BASE

RRLSESL | ALL

N #include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic max operation.
signed int data, cmpy, oldy;
cmpv = 10;

/I new value: maximum(data, cmpv)
oldv=__nds__amomaxw(cmpv, &data, UNORDER);

__nds__amominuw
__nds__amominuw & &I TE A A tn sk 28-37 s .

2= 28-37 nds_amominuw

JR A unsigned int __nds__amominuw(unsigned int SRC, unsigned int*
BASE, const unsigned int ORDERING)
A This intrinsic inserts an AMOMINU.W instruction into the instruction

stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

Y EIREED The content of the memory address BASE

FRLESE | ALL

Nl #include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic unsigned min operation.
unsigned int data, cmpyv, oldv;
cmpv = 0x22334455;

/I new value: unsigned minimum(data, cmpv)
oldv =__nds__amominuw(cmpv, &data, UNORDER);

_ nds__amomaxuw

__nds__amomaxuw & ) A A ansk 28-38 Fis .
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2= 28-38 nds_amomaxuw

JR A unsigned int __nds__amomaxuw(unsigned int SRC, unsigned int*
BASE, const unsigned int ORDERING)
A This intrinsic inserts an AMOMAXU.W instruction into the instruction

stream. The memory address for the operation is specified by BASE.
The constant operands of ORDERING are defined in the following
Table 28-30

R [EME The content of the memory address BASE

RRLSESL | ALL

w1l #include <nds_intrinsic.h>

void func(void)

{
//We want to perform an atomic unsigned min operation.
unsigned int data, cmpyv, oldv;
cmpv = 0x22334455;

/I new value: unsigned maximum(data, cmpv)
oldv =__nds__amomaxuw(cmpv, &data, UNORDER);
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29 PLIC/PLIC_SW HZERH

RDS #4142 2eH2fit 77 5] PLIC/PLIC_SW (N sk, % & XS
“NDS_PLIC_BASE” 1 “NDS_PLIC_SW_BASE” FHTJF i
PLIC/PLIC_SW HNZ k¥, NEGH PLIC/PLIC_SW WEIRH, FEM ST
& 3L SR E AR PLIC/PLIC_SW FEHbiik

i,
#define NDS_PLIC_BASE 0xE4000000
#define NDS_PLIC_SW_BASE 0xE6400000

#include <nds_v5_platform.h>

29.1 REREEN
PLIC/PLIC_SW P42 BR# i 5& SLan R fw

void __ nds__plic_set feature (unsigned int FEATURE)

void __nds__plic_set_threshold (unsigned int THRESHOLD)

void __ nds__plic_set_priority (unsigned int SOURCE, unsigned int PRIORITY)
void __ nds__plic_set_pending (unsigned int SOURCE)

void __nds__ plic_enable_interrupt (unsigned int SOURCE)

void __nds__plic_disable_interrupt (unsigned int SOURCE)

unsigned int __nds__ plic_claim_interrupt(void)

void __nds__ plic_complete_interrupt(unsigned int SOURCE)
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void __nds__ plic_sw_set_threshold (unsigned int THRESHOLD)

void __nds__ plic_sw_set_priority (unsigned int SOURCE, unsigned int PRIORITY)
void __ nds__ plic_sw_set_pending (unsigned int SOURCE)

void __nds__plic_sw_enable_interrupt (unsigned int SOURCE)

void __nds__ plic_sw_disable_interrupt (unsigned int SOURCE)

unsigned int __nds__ plic_sw_claim_interrupt(void)

void __nds__plic_sw_complete_interrupt(unsigned int SOURCE)

29.2 N8 R F iR
29.2.1 PLIC RE &R ¥

PUR & PR PLIC YRR AL 5E o
__nds__plic_set_feature

_nds__plic_set feature p&EFELANFIE 113 29-1 Fias.
%% 29-1 _ nds_plic_set_feature

JR 2 void __nds__ plic_set_feature (unsigned int FEATURE)

iR This function sets the feature for PLIC.

ZH FEATURE is the feature that will be enabled for PLIC.

It includes the following options:

NDS_ PLIC_FEATURE_PREEMPT to enable priority-based preemption
NDS_PLIC_FEATURE_VECTORED to enable vectored mode for PLIC

iz [Al{4 | None

__nds__plic_set_threshold
__nds__plic_set_threshold &40 IR Nk 29-2 Fiw.
% 29-2 __nds_plic_set_threshold

JR A void _ nds__plic_set threshold (unsigned int THRESHOLD)

ik This function sets the interrupt priority threshold for PLIC.

ZH THRESHOLD is the interrupt priority threshold for PLIC. The greater the
value is, the higher the threshold is.
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iZ[EfE | None

_ nds__plic_set_priority
__nds__plic_set_priority BRI FELHHE IR 41 29-3 PR .
%% 29-3 _ nds_plic_set_priority

JR A void __nds__plic_set_priority (unsigned int SOURCE, unsigned int
PRIORITY)
ik This function sets the priority level for the specified PLIC interrupt.
S8 SOURCE is the ID number of the specified interrupt.
PRIORITY is the priority level.
1R [HE None

_nds__plic_set_pending
__nds__plic_set_pending Q%L IR WK 29-4 Fiw .
%% 29-4 _ nds_plic_set_pending

JR A void __nds__plic_set_pending (unsigned int SOURCE)

ETHRLN This function sets the pending status for the specified PLIC interrupt.
ZH SOURCE is the IDnumber of the specified interrupt.

JR[E{E | None

__nds__plic_enable_interrupt
__nds__plic_enable_interrupt e85 VE4H A I 29-FTR .
= 29-5 _ nds_plic_enable_interrupt

JR A void __nds__plic_enable_interrupt (unsigned int SOURCE)
fiid This function enables the specified PLIC interrupt.

ZH SOURCE is the ID number of the specified interrupt.
R[E{E | None

_nds__plic_disable_interrupt
__nds__plic_disable_interrupt &%V E AR Q3R 29-FR .
%R 29-6 __nds_plic_disable_interrupt

JRAY void __ nds__plic_disable_interrupt (unsigned int SOURCE)
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ik This function disables the specified PLIC interrupt.
ZH SOURCE is the ID number of the specified interrupt.
Rk[E{E | None

__nds__plic_claim_interrupt
__nds__plic_claim_interrupt p& AN IR a0k 29-FR .
= 29-7 _ nds_plic_claim_interrupt

gt unsigned int __nds__plic_claim_interrupt(void)
i This function gets the ID number of the claimed interrupt.

iZ[AI{E | The ID number of the claimed interrupt, which is read from PLIC

__nds__plic_complete_interrupt
__nds__plic_complete_interrupt BV IR W2 29-F7R
= 29-8 _ nds_plic_complete_interrupt

JR A void __nds__plic_complete_interrupt(unsigned int SOURCE)

fiid SOURCE is the ID number of the specified interrupt.

ZH This function sets the specified interrupt as completed so that the next
such interrupt can be forwarded to the PLIC and processed.
iR[E{E | None

29.2.2 PLIC_SW &

DL & T VEA A PLIC_SW A & BRI E o
_ nds__plic_sw_set_threshold

__nds__plic_sw_set_threshold P & ef £ 1) VEAN IR InZR 29-F 7R .
%% 29-9 _ nds_plic_sw_set_threshold

gt void __ nds__ plic_sw_set_threshold (unsigned int THRESHOLD)

iR This function set the interrupt priority threshold for PLIC_SW.

ZH THRESHOLD is the interrupt priority threshold for PLIC_SW. The larger
the value is, the higher the threshold is.

IR[E{E | None
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_ nds__plic_sw_set_priority

__nds__plic_sw_set_priority &L E IR 29-Fs .
%% 29-10 _ nds_plic_sw_set_priority

J7% | void __nds__plic_sw_set_priority (unsigned int SOURCE, unsigned int

PRIORITY)
ik This function sets the priority level for the specified PLIC_SW interrupt.
S8 SOURCE is the ID number of the specified interrupt.

PRIORITY is the priority level.
R [E{E | None

_nds__plic_sw_set_pending

__nds__plic_sw_set_pending e %L1 FELH IR W13 29-Fw .
%% 29-5 _ nds_plic_sw_set_pending

J&#% | void __nds__ plic_sw_set pending (unsigned int SOURCE)

ik This function sets the pending status for the specified PLIC_SWinterrupt.
ZH SOURCE is the ID number of the specified interrupt.

IR [El{E | None

__nds__plic_sw_enable_interrupt

__nds__plic_sw_enable_interrupt BRI IR IR 29-FT17R
%% 29-6 _ nds_plic_sw_enable_interrupt

gt void __nds__plic_sw_enable_interrupt (unsigned int SOURCE)

fiid This function enables the specified PLIC_SW interrupt.

ZH SOURCE is the ID number of the specified interrupt.
R[EI{E | None

_ nds__plic_sw_disable_interrupt

__nds__plic_sw_disable_interrupt g8 FEA R 3R 29-AT 7R .
= 29-7 _ nds_plic_sw_disable_interrupt

JRAY void __nds__plic_sw_disable_interrupt (unsigned int SOURCE)

ik This function disables the specified PLIC_SW interrupt.

ZH SOURCE is the ID number of the specified interrupt.
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iZ[EfE | None

_ nds__plic_sw_claim_interrupt

__nds__plic_sw_claim_interrupt P& ZUHIVEANHEA 03k 29-F7 .

%% 29-8 _ nds_plic_sw_claim_interrupt

JR A unsigned int __nds__plic_sw_claim_interrupt(void)

A This function gets the ID number of the claimed interrupt.

iz [B{E | The ID number of the claimed interrupt, which is read from PLIC_SW

_ nds__plic_sw_complete_interrupt

__nds__plic_sw_complete_interrupt 58 £ (1 FELREER, 1R 29-FR.
% 29-9 __nds_plic_sw_complete_interrupt

gt void __nds__plic_sw_complete_interrupt(unsigned int SOURCE)

ETHRLN This function sets the specified interrupt as completed so that the next
such interrupt can be forwarded to the PLIC_SW and processed.

ZH SOURCE is the ID number of the specified interrupt.

JR[E{E | None
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