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1 R mIZE

Gowin_PicoRV32 $2 it # 1F 4w F2 & Gowin_PicoRV32\src\c_lib, W13k 1-1

Fr7R o

T 1-1 RYRIZREE X

A Eiiipa

start.S MCUWN# 8 3h 5| 3127

custom_ops.S

H R SCH A BE AR 4 E X

config.h

AP BCE R ahiz T i

picorv32.h

AAEI. BOHLMU. YRR S . ARG X

irg.c

o T A 2 bR K

sections.lds

Flash# 2 8% .
MCU boot from external Flash and run in ITCMFIMCU boot
and run in ITCMJ5 5

sections_xip.lds

Flash# 8% .
MCU boot and run in external Flash /5 =

sections_debug.lds

Flashff 2 2% -
MCUFR A 2R 1A =

firmware.c PEREGTT . ER 555 X

loader.c Ja a1 57 e X

printf.c Simple UART/WB UARTZT E[l % !
simpleuart.c Simple UART 9K 5] 6 20 L

wbi2c.c Wishbone 12C Master [t 35} i £ & X
wbspi.c Wishbone SPI Master/Slavet13)Xz e $0E X
wbuart.c Wishbone UART {3 5 55 % & X

wbgpio.c Wishbone GPIO] X5 ek $i & X

advspi.c ADV SPI-Flashj 5Kz i $E X
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2 1 R4t

FERS

—Sl

Gowin_PicoRV32 FrifE M1 £ A7 S bk e S, an3k 2-1 o
Gowin_PicoRV32 FifE 4 1 £& W A7 i ik e A7 : picorv32.h.
F+ 2-1 FREIME NS E X

FRIESN oyt b Bl Ffe Sk ik

Size : 8KB, 16KB, 32KB, 64KB,
DTCM - 0x01000000 | S ok

Size : 8KB, 16KB, 32KB, 64KB,
ITCM - 0x02000000 | $2ei P2
SIMPLEUART SIMPLEUART RegDef | 0x04000000 | Simple UART
WBUART WBUART RegDef 0x11000000 | Wishbone UART
WBGPIO WBGPIO_RegDef 0x11001000 | Wishbone GPIO
WBSPI_MASTER WBSPI_RegDef 0x11002000 | Wishbone SPI Master
WBSPI_SLAVE WBSPI_RegDef 0x11003000 | Wishbone SPI Slave
ADVSPI_FLASH SPI_FLASH RegDef | 0x11004000 | ADV SPI-Flash
WBI2C_Master WBI2CMASTER RegDef | 0x11005000 | Wishbone [2C Master

Open Wishbone Interface for
OPEN_WB_INTERFACE | - 0x20000000 | Do e N eraie
OPEN_AHB_INTERFACE | - 0x80000000 | OPen AHB Interface for

Cunstomized Peripherals
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3 kb

3.1 HHIHTRAIE

3.1 HHTHFHE

o BT A

o A7 A o 047 LA AL

3.2 SRl

A B P P R R o B i

o T T Al

it 32 M a] I P g Ab B 5
A R A P o AR e 2
SRR iR

Gowin_PicoRV32 ik & e X, Wk 3-1 Fix.

= 3-1 TSI R E X
H BT i B 4 28 it
H T e i R
mask_irq 32/ 5 ke S5 RS A D O RS R () F BT 9 R TOIR A 5
i RS R SR 1 RS T 7 (4 o A B IR S
RS o T e
i | e T
irq_mask_one_bit | 32f 1 kigw S B 6 TR U b
. . R e TR S i R K
e 4
irq_unmask_one_bit | 324145 B U R
s o | VI AR R IBTIS E RRAL
set_timer Sriu HOTHIR R HEITFIATHE, 24ita A Rltimer val Ml E R, ik
er_val N
THI 2% T
‘ . Hh T b 2 R
32457 H W P A7 4%
irq %¢gﬁfﬁ bR S, BB NZERE, AR il A R AL
32z K &

G, R AR N o B A B PR A

3.3 RIS

Gowin_PicoRV32 il & 1) Widm 5 & X, Wik 3-2 A,
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3.3 il 5
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Gowin_PicoRV32 H1irab B ek % e A E: irg.co

7+ 3-2 FEHwmEENX

ETRS) iR

0 32157 5 I} 7 H T

1 W TR KT A P

2 AU 1) XS 5548 i Hh B

3 JEkAR 4 Vi A

4 Wi

5 TS A R v T

6~9 Reserved

10 Wishbone SPI Master ¥

11 Wishbone SPI Slave i

12 Wishbone 12C MasterH

13~19 Reserved

20 ~ 31 T Fd #5Wishboned™ i s £k 2 CURIAHBY g a2k bz 1, fEH J o @
Wishbone F1AHB 4k #5151 ]
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4 Simple UART 4.1 FHE

4 Simple UART

4.1 ¥54E

Gowin_PicoRV32, & —ANREHEH 7Pk % Simple UART:
ToEH BRI S

8 ¥ fr

(EVACAIR D2

AN FE

H P #EfE e Simple UART B, 1% B IR R 0 M0 25 4785 -

BN, nE RGN BIRIZITE 12MHz, 75 BB 9600, MITTLL
W PR R AT /745 9 12000000/9600=1250.

42 FEHREX

Simple UART Zif7ds & X, WIER 4-1 Fios.

3% 4-1 Simple UART FF8ENX
AT R AAFR bl mAs | K8 W | WIAME ik
CLKDIV 0x004 RW 32 0x1 IR RKEAEEE, RS s
DATA 0x008 RW 32 Ox- INLOTE & T e

4.3 RNIEFER X

Simple UART ZXzh#E 74 H 7%, W 4-2 Fios.
& 4-2 Simple UART B2 ER 5%

e it

uart_init X Simple UARTHEITWIUR1L, e B ke
outbyte B — AR, AT RAT AR B SR AT R
uart_putchar b — NN

getchar_prompt R FIUART RXE2I 2 1 #1755

uart_getchar R FIUART RXE2US 1 775
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5 Wishbone 12C Master 5.1 R1iE

5.1 $FiE

5.2 HFEARENX

5 Wishbone I12C Master

Gowin_PicoRV32, & —ANilid Wishbone 2817 i [ P 384 Bk FEL 4%
12C Master #ib.

Wishbone Jz £k

Rl A FRUER 12C ST

S AP LA T AT
SAAT RS A

P TR

PGS k. HEERGMMEE R
B oY/ SN2 S o L E =R oY e o
BESNEVAS SR 52y

Wishbone 12C Master ZF 1725 € X, WE 5-1 Fizwo.
3R 5-1 Wishbone I2C Master ZE8SENX

WA | HibkmE | KA | BEE | ViRE | ik
0x0000 Clock prescale register
PRER 0x00 RW |32 F’;FF [31:15] Reserved
[15:0] Prescale value = sys_clk/(5*SCL)-1
Control register
[31:8] Reserved
CTR 0x04 RW |32 8’68800 [7] Enable 12C function
[6] Enable 12C interrupt
[5:0] Reserved
Transmit data register
0x0000 | [31:8] Reserved
TXR 0x08 wWo | 32 0000 [7:1] Next transmission data
[0] Data direction
IPUG911-1.2 6(18)




5 Wishbone 12C Master 5.3 IXBHFEFAHH /7%

WA AR | HibkmE | KA | BEE | ViRE | ik
Receive data register
RXR 0x08 RO |32 8’68300 [31:8] Reserved
[7:0] Last received data
Command register
[31:8] Reserved
[7] STA, Start transmission status
0x0000 [6] STO, Over transmission status

CR 0x0c WO | 32 0000 [5] RD, Read enable, read data from slave
[4] WR, Write enable, write data to slave
[3] Acknowledge

[2:1] Reserved

[0] Interrupt acknowledge

Status register

[31:8] Reserved

[7] Receive acknowledge signal from slave
0x0000 | [6] I12C busy status

0000 [5] Arbitration loss

[4:2] Reserved

[1] Data transmission status flag

[0] Interrupt flag

SR 0x0c RO 32

5.3 WRNIEFER X

Wishbone 12C Master JXzIF2 58 FH ik, Wik 5-2 fiis.
%% 5-2 Wishbone I2C Master IRZNIEFER 5%

R it

12C_Init 12C Initialization

12C_SendByte Send a byte to 12C bus
I2C_SendBytes Send multiple bytes to 12C bus
12C_SendWord Send a word to 12C bus
12C_SendArray Send an array bytes to 12C bus
I2C_ReceiveByte Read a byte from 12C bus
I2C_ReadBytes Read multiple bytes from 12C bus
I2C_ReceiveWord Read a word from 12C bus
I2C_RecevieArray Read an array bytes from 12C bus
[2C_Rate_Set Set 12C traffic rate

I2C_Enable Enable 12C bus

I2C_Disable Disable 12C bus
[12C_InterruptOpen Open 12C interrupt
[2C_InterruptClose Close 12C interrupt

IPUG911-1.2 7(18)




6 Wishbone SPI Master/Slave

6.1 HHIE

6.1 41

#2111 SPI Slave:

%% 6-1 Wishbone SPI HEE2RENX

6 Wishbone SPI Master/Slave

Gowin_PicoRV32, f & —/Milid Wishbone /& 2815 1] 1) 5 AT 4k
Master #11 SPI Master f1—-/Nifiid Wishbone £k 1J7 7] ) 52 17 4h % Slave

Wishbone & 25211

LR # A7 Sl Ak s

] TE B B AR AT AR AR
SPI 7= A IR B3 AT I b A e ] e B
] E BB A AR A 2 AN % A7 A 8 58

6.2 FFHR/EX

Wishbone SPI & f7#% € X, W% 6-1 fixs.

A7 A AR

sk fw s

KA

e

LGN

Eiiipay

RXDATA

0x00

RO

32

0x0000
0000

Receive data register
[31:8] Reserved
[7:0] Receive data

TXDATA

0x04

WO

32

0x0000
0000

Transmit data register
[31:8] Reserved
[7:0] Transmit data

STATUS

0x08

RW

32

0x0000
0000

Status register

[31:8] Reserved

[7] Overflow error status

[6] Receive ready status

[5] Transmit ready status

[4] Be transmitting

[3] Transmit overrun error status
[2] Receive overrun error status
[1:0] Reserved

IPUG911-1.2
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6 Wishbone SPI Master/Slave

6.3 B FEF i1 7%

WA | MibkmE | KA | BEE | WiRE | ik
Control register
[31:5] Reserved
0x0000 | [4:3] Clock selected, CLK_I/2/4/6/8
CONTROL | Ox0C RW 132 10000 | [2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first
0x0000 | [31:1] Reserved
SSMASK 0x10 RW | 32 0000 [0] Select and enable slave

6.3 WENIEFFIER %

Wishbone SPI IRENF2 7 4d 7%, Wik 6-2 Fias.
% 6-2 Wishbone SPI IXEIfEF{ER 5%

E Eiiipa
wbspi_master_select_slave WBSPI Masteri# —/N W\ & 2Tl (5
wbspi_enable_interrupt T JE WBSPI ] o

wbspi_disable_interrupt

K HIWBSPIf) 7

wbspi_master_txdata

WBSPI Master[r] )\ i% £ K& i% B

wbspi_master_rxdata

WBSPI MasteriZz B % £ i B8

wbspi_slave prepare_txdata

WBSPI Slave il &84, 554% 3 a3

wbspi_slave_read_data

WBSPI Slave iz it 3 %544 Kk k1 EdE

IPUG911-1.2
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7 Wishbone UART 7.1 4S4E

7 Wishbone UART

7.1 $¥{E
Gowin_PicoRV32, & —ANilid Wishbone 281 i (3 FH 725 Uk
#+ UART:
® Wishbone #2582 1
® LAMERIIEAL
® 3 ¥Rfs
® 1 ffEILAr

7.2 HEHREX

Wishbone UART Zif7#s € X, WK 7-1 Fizs.
% 7-1 Wishbone UART B HEERENX

WA | Hikwi | KB | SR | MiRE Eitipay

SETUP 0x00 RwW | 32 0x00000000 | UARTZ /% & #1745

FIFO 0x04 RO |32 0x00000000 | i AFIFOFI#th FIFORRA & A7 4%
RXREG 0x08 RO |32 0x00000000 | UARTH: 32 34k a7 /7 2%

TXREG 0x0C RwW |32 0x00000000 | UARTAIX %4 a7 /7 2%

7.3 WRhIEFFIER77E

Wishbone UART Xz F2 A8 FH 5k, sk 7-2 Fios.
# 7-2 Wishbone UART BzhiERFER 5%

2 it

wbuart_init Wishbone UARTHIZAY., LB 3 Fr

wbuart_putc Wishbone UART A& 1% — AN 741

wbuart_getc Wishbone UARTH#: 52— AN 741

wbuart_outbyte Wishbone UART A& IE—ANF, FEAEH H AT H 3R 47 5

IPUG911-1.2 10(18)




8 Wishbone GPIO 8.1 YH4E

8 Wishbone GPIO

8.1 #F{iE
Gowin_PicoRV32, & —/ il Wishbone &£k 75 17 ) GPIO:

® \Wishbone #2411
® 32 7, FEALA] LIS AC B N R IR ES

8.2 HFFA/EX

Wishbone GPIO Zif7 28 5€ X, W% 8-1 flizr.
3% 8-1 Wishbone GPIO HEFESBEN

ARG AARK | MuUkmAE | KA | SR | RME Eiiipay

GPIO input/output direction register
[31:0] Control each pin input/output

DIR 0x10 RW |32 | OxFFFFFFFF | direction

1 = Output

0 = Input

GPIO input register
IN Ox14 RO |32 | 0x00000000 | i TRU TS
ouT 0x18 wo |32 | oxoo000000 | CPIO outputregister

[31:0] Each pin output

8.3 WENIEFFIER 7%

Wishbone GPIO IXZN#2E 71 7k, sk 8-2 Fios.
%R 8-2 Wishbone GPIO BZIEF{FER 5%

E N it

GPIO_Init Wishbone GPIOW] i1k,
GPIO_SetDir Wishbone GPIO¥: & #it N /4 Hi 77 7]
GPIO_GetDir Wishbone GPIOZREU 4 A /i Hi 77 7]
GPIO_EnableWriteBit Wishbone GPIOfg fi & v i
GPIO_EnableReadBit Wishbone GPIOf#i & &E A7 A\
GPIO_WriteData Wishbone GPIO%i

IPUG911-1.2 11(18)




8 Wishbone GPIO

8.3 KB FE TN H /71

IPUG911-1.2

Ey i

Eiiipay

GPIO_ReadData

Wishbone GPIO#i A\
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9 ADV SPI-Flash 9.1 4&4E

9 ADYV SPI-Flash

9.1 ¥4

Gowin_PicoRV32, & 1 4Mifid Wishbone it 2815 17 ) SPI-Flash:

® SPI-Flash ¥ FRFEBET BIN SO R #US shfifs 21217 I RE
® SPI-Flash Memory S EFisE. 5 FHERRINRE
® SPI-Flash Controller R\ N & = I &K # Winbond W25Q64BYV it

9.2 HFEFH/EX

SPI-Flash Zif7#% € X, W% 9-1 Fion.

% 9-1 SPI-Flash BB ENX
AL AL TR HihbmAs | RW | | VIGAE ik
ID and revision register
IDREV 0x00 RO |32 |ox02002000 |[31:811D number

[7:4] Major revision number
[3:0] Minor revision number

RESERVEDO[3] | 0x04-0x0C | - - - Reserved

SPI transfer format register

[31:18] Reserved

[17:16] Address length in bytes
00 = 1 byte
01 = 2 bytes
10 = 3 bytes
11 = 4 bytes

[15:13] Reserved

TRANSFMT 0x10 RW | 32 0x00020780 [12:8] Data length

[7] Enable data merge mode

[6:5] Reserved

[4] Bi-directional MOSI in single mode
0 = MOSI is uni-directional signal
1 = MOSI is bi-directional signal

[3] Transfer data with the lease
significant bit first

0 = Most significant bit first

IPUG911-1.2 13(18)




9 ADV SPI-Flash

9.2 FfidE X

A7 A AR

sk fw s

i
&

LGN

Eiiipay

1 = Least significant bit first
[2] SPI master/slave mode selection

0 = Master mode

1 = Slave mode
[1] SPI clock polarity

0 = SCLK is LOW in the idle states

1= SCLK is HIGH in the idle states
[0] SPI clock phase

0 = Sampling data at odd SCLK
edges

1 = Sampling data at even SCLK
edges

DIRECTIO

0x14

RW

32

0x0

SPI direct 1O control register

[31:25] Reserved

[24] Enable direct IO

0 = Disable

1 = Enable

[23:22] Reserved

[21] Output enable for SPI-Flash hold
signal

[20] Output enable for SPI-Flash write
protect signal

[19] Output enable for the SPI MISO
signal

[18] Output enable for the SPI MOSI
signal

[17] Output enable for SPI SCLK
signal

[16] Output enable for SPI CS signal
[15:14] Reserved

[13] Output value for SPI-Flash hold
signal

[12] Output value for SPI-Flash write
protect signal

[11] Output value for SPI MISO signal
[10] Output value for SPI MOSI signal
[9] Output value for SPI SCLK signal
[8] Output value for SPI CS signal
[7:6] Reserved

[5] Status of SPI-Flash hold signal

[4] Status of SPI-Flash write protect
signal

[3] Status of SPI MISO signal

[2] Status of SPI MOSI signal

[1] Status of SPI SCLK signal

[0] Status of SPI CS signal

RESERVED1[2]

0x18-0x1C

Reserved

TRANSCTRL

0x20

RW

32

0x0

SPI transfer control register
[31] Reserved

IPUG911-1.2

14(18)




9 ADV SPI-Flash

9.2 FfidE X

A7 A AR

sk fw s

i
&

LGN

Eiiipay

[30] SPI command phase enable
0 = Disable the command phase
1 = Enable the command phase
(Master mode only)

[29] SPI address phase enable

0 = Disable the address phase

1 = Enable the address phase
(Master mode only)

[28] SPI address phase format

0 = Address phase is single mode

1 = The format of the address phase is
the same as the DualQuad data phase

(Master mode only)

[27:24] Transfer mode

0000 = Write and read at the same
time

0001 = Write only

0010 = Read only

0011 = Write, Read

0100 = Read, Write

0101 = Write, Dummy, Read
0110 = Read, Dummy, Write
0111 = None data

1000 = Dummy, Write

1001 = Dummy, Read
1010~1111 = Reserved
[23:22] SPI data phase format
00 = Single mode

01 = Dual I/0O mode

10 = Quad I/O mode

11 = Reserved

[21] Append and one-byte special
token following the address phase for
SPI read transfers

[20:12] Transfer count for write data

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

0 = token value is 0x00

1 = token value is 0x69

[10:9] Dummy data count

[8:0] Transfer count for read data

CMD

0x24

RW

32

0x0

SPI command register
[31:8] Reserved
[7:0] SPI command

ADDR

0x28

RW

32

0x0

SPI address register
[31:0] SPI address (Master mode only)

DATA

0x2C

RW

32

0x0

SPI data register

IPUG911-1.2
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9 ADV SPI-Flash

9.2 FfidE X

A7 A AR

sk fw s

B
4

i
&

LGN

Eiiipay

[31:0] Data to transmit or the received
data

CTRL

0x30

RW

32

0x0

SPI controller register

[31:21] Reserved

[20:16] Transmit FIFO threshold
[15:13] Reserved

[12:8] Receive FIFO threshold
[7:5] Reserved

[4] TX DMA enable

[3] RX DMA enable

[2] Transmit FIFO reset

[1] Receive FIFO reset

[0] SPI reset

STATUS

0x34

RO

32

0x0

SPI status register

[31:24] Reserved

[23] Transmit FIFO full flag
[22] Transmit FIFO empty flag
[21] Reserved

[20:16] Number of valid entries int the
transmit FIFO

[15] Receive FIFO full flag

[14] Receive FIFO empty flag

[13] Reserved

[12:8] Number of valid entries in the
receive FIFO

[7:1] Reserved

[0] SPI register programming is in
progress

INTREN

0x38

RW

32

0x0

SPI interrupt enable register

[31:6] Reserved

[5] Enable the slave command
interrupt

[4] Enable the end of SPI transfer
interrupt

[3] Enable the SPI transmit FIFO
threshold interrupt

[2] Enable the SPI receive FIFO
threshold interrupt

[1] Enable SPI transmit FIFO underrun
interrupt (Slave mode only)

[0] Enable SPI receive FIFO overrun
interrupt (Slave mode only)

INTRST

0x3C

WO

32

0x0

SPI interrupt status register
[31:6] Reserved

[5] Slave command interrupt (Slave
mode only)

[4] End of SPI transfer interrupt
[3] TX FIFO threshold interrupt
[2] RX FIFO threshold interrupt

IPUG911-1.2
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9 ADV SPI-Flash

9.2 FfidE X

A7 A AR

sk fw s

B
4

i
&

LGN

Eiiipay

[1] TX FIFO underrun interrupt (Slave
mode only)

[0] RX FIFO overrun interrupt (Slave
mode only)

TIMING

0x40

RW

32

0x0

SPI interface timing register

[31:14] Reserved

[13:12] The minimum time between
the edges of SPI CS and the edges of
SCLK

[11:8] The minimum time the SPI CS
should stay HIGH

[7:0] The clock frequency ratio
between the clock source and SPI
interface SCLK

RESERVED2[3]

0x44-0x4c

Reserved

MEMCTRL

0x50

RW

32

0x0

SPI memory access control register
[31:9] Reserved

[8] This bit is set when “MEMCTRL”
/"TIMING” is written

[7:4] Reserved
[3:0] Selects the SPI command

RESERVED3[3]

0x54-0x5C

Reserved

SLVST

0x60

RW

32

0x0

SPI slave status register
[31:19] Reserved

[18] Data underrun occurs in the last
transaction

[17] Data overrun occurs in the last
transaction

[16] SPI is ready for data transaction
[15:0] User defined status flags

SLVDATACNT

0x64

RO

32

0x0

SPI slave data count register
[31:25] Reserved

[24:16] Slave transmitted data count
[15:9] Reserved

[8:0] Slave received data count

RESERVED4[5]

0x68-0x78

Reserved

CONFIG

0x7C

RO

32

0x0

Configuration register

[31:15] Reserved

[14] Support for SPI slave mode
[13] Reserved

[12] Support for memory-mapped
access through AHB bus

[11] Support for direct SPI 10
[10] Reserved

[9] Support for Quad I/O SPI
[9] Support for Dual 1/0 SPI
[7:6] Reserved

[5:4] Depth of TX FIFO
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9 ADV SPI-Flash 9.3 IXBHFEFAH /71

A AE AR bk mFe | KA | WA | WIHME iR
00 = 2 words
01 =4 words
10 = 8 words
11 = 16 words

[3:2] Reserved

[1:0] Depth of RX FIFO
00 = 2 words

01 =4 words

10 = 8 words

11 = 16 words

9.3 WENIEFFIER %

SPI-Flash IXFhFEF R 77k, Wk 9-2 Fiw.
%R 9-2 SPI-Flash WEhiEF{FER 53k

R Eitipay

spi_flash_init Initialize SPI-Flash

Switch SPI-Flash mode between download and read,

change_mode_spi_flash .
write, erase memory

spi_flash_read Read data from SPI-Flash

spi_flash_write Write data into SPI-Flash

spi_flash_page_program | Write data into SPI-Flash with pages

spi_flash_sector_erase | Erase SPI-Flash with sector

spi_flash_write_cmd Write command to SPI-Flash

spi_flash_read_status Read SPI-Flash status

IPUG911-1.2 18(18)




GOWINSE

BERERB TEH KX




	免责声明
	版本信息
	目录
	表目录
	1 软件编程库
	2 存储系统
	3 中断处理
	3.1 中断特征
	3.2 中断控制
	3.3 中断编号

	4 Simple UART
	4.1 特征
	4.2 寄存器定义
	4.3 驱动程序使用方法

	5 Wishbone I2C Master
	5.1 特征
	5.2 寄存器定义
	5.3 驱动程序使用方法

	6 Wishbone SPI Master/Slave
	6.1 特征
	6.2 寄存器定义
	6.3 驱动程序使用方法

	7 Wishbone UART
	7.1 特征
	7.2 寄存器定义
	7.3 驱动程序使用方法

	8 Wishbone GPIO
	8.1 特征
	8.2 寄存器定义
	8.3 驱动程序使用方法

	9 ADV SPI-Flash
	9.1 特征
	9.2 寄存器定义
	9.3 驱动程序使用方法


