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1 Beft e e

1 R miE

Gowin_PicoRV32 $# L 4w F2£ % Gowin_PicoRV32\src\c_lib, 4% 1-1

FoR o

Z= 1-1 Gowin_PicoRV32 {4 4mizEE

s it

start.S Gowin_PicoRV32J5 zh 5| 327
custom_ops.S H E S T ab B R 4 78 X

picorv32.h T HOMEBRGS . BHEME S . RAERE S E X
irg.c HH T A 2 R 2

sections.lds Flash¥i £ #45 f A

firmware.c PERESTE . RER 5 E X

printf.c Simple UART/WB UART#] E[l#ir
simpleuart.c Simple UART #1335 L

wbi2c.c Wishbone 12C Master 3Kzl ok % S
whbspi.c Wishbone SPI Master/Slave [t 3Rz} g #5& 3
wbuart.c Wishbone UART 35 e £ 52 X
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2 IFiE RS

27—??1%%23?.

Gowin_PicoRV32 AN & N AFBL bk, 403k 2-1 Fow.

%= 2-1 Gowin_PicoRV32 ¥R /SN N 7EMR &

PRSI it Hudik S ik

DLM - 0x00000000 | 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB

ILM - 0x01000000 | 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB

SIMPLEUART SIMPLEUART_RegDef 0x02000000 | Simple UART

WBSPI_MASTER WBSPI_RegDef 0x10000000 | Wishbone SPI Master

WBSPI_SLAVE WBSPI_RegDef 0x10001000 | Wishbone SPI Slave

WBUART WBUART_RegDef 0x10002000 | Wishbone UART

WBI2CM WBI2CMASTER_RegDef | 0x10003000 | Wishbone 12C Master

OPEN_WB_INTERFACE - 0x20000000 | Open Wishbone Interface for
Customized Peripherals
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3 HhirabEE

3.1 iRy

1L

3.1 FRERHFE

3.2 BT

Hh WA A 2 £ 45 DA AL

® R ALR IR A AN P b A A 4R 4
w7 ER TR A

etz 32 MR K P i AL B 5
B T A R I e 4
ANSCRF R RS

Gowin_PicoRV32 b=l 4, sk 3-1 Fis.

Z= 3-1 Gowin_PicoRV32 B 8 ¥

3.

st

Hh 4 o1 bR 2 ZH A
mask_irq 32 o7 BF Y e W 5 bl bR £ -

= BEMS Oy O AL R A W T BCIRES
- BEMS Oy 1 AL R N B RCIRES

irg_mask_one_bit | 32 fi g | BT BT R L
%G58 R T T4 R i

irg_unmask_one_bit | 32 7 Ird S | FAS F IR R 5 ik pR KL
245 X L) S B 5 o

set_timer 32 ALK | T A% A s R A
& timer_val HAIH TR, 4 TFETE #] timer_val AN 4§
AT, R TH 2R T
irq 32 Ak E A | P T AL B RR AL
7 Mok R W R, B3N ZR R, FRE il A
2 i ikigm s | BT WrArgm T, I R A S A PR ek
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3 kAL B 3.3 Figm =

3.3 REiS

Gowin_PicoRV32 W& 1 F idw 5, Wk 3-2 fis.
& 3-2 Gowin_PicoRV32 HlfifRS

95 ik

324 E I &3

EBREAK/ECALLFE A H ¥

PAE V7 ) R 554 iR

Wishbone 12C Master 1l

Wishbone SPI MasterH i

a|b~b|jw|IN |+ |O

Wishbone SPI Slaver It

20 ~31 T Z5Wishbone R S &2 11, i R /M v Al H
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4 Simple UART 4.1 AL

4Simple UART

4.1 $¥E
Gowin_PicoRV32 & — /M2 & 1@ 7 2 iUk % Simple UART:

ToAHER AL

SRR E /DA

1 g ik pr

AN EE T

F P TEfRE Simple UART i, BB IR 4w Aas, Blan, R
G BIARRIBATE 12MHZ, 75 BPURF 300 9600, U AT DL B RS 24 0 9 7
17454 12000000/9600=1250.

4.2 FHEREX

Simple UART Zi {745 & LN 4-1 fii 7w .

%2 4-1 UART E58BEN
FATL B4R it vt Vi WIMEIE ik
CLKDIV 0x004 RW 32 0ox1 AR EREATEE, F TR B R
DATA 0x008 RW 32 0x- iy N B s

4.3 IREPIEFEER T &

Simple UART ZXZh #2748 7775 1015E 4-2 s .
% 4-2 Simple UART REhiZFER 5%

E S EiiTpa

uart_init % Simple UARTHEATHI4E 4L, e B R
outbyte B — TR, AR AT R B 3R EAT
uart_putchar B — AN TR

getchar_prompt IR FIUART RXFZU B 7475

uart_getchar IRFIUART RXEZISCE 14
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5 Wishbone 12C Master 5.1 FFE

5.1 $F4iE

5Wishbone I2C Master

Gowin_PicoRV32 i & — Nk Wishbone &8 17 in] ) P 346 fl FEL %
I2C Master f&3.

® \Wishbone & 483511

FFA ML FARUHER 12C J2 2890
S R A A S A 25 A
LR T RS

P W R

ARG &b, EERRIGHINE(E B
SCHPEIG . 2% AT E R dn e
SCHF T AL S AR

5.2 HFFRRENX

Wishbone 12C Master %7 1725 &€ X 13 5-1 7w,
% 5-1 Wishbone I12C Master B1FEEEN

TR | Mk iwEE | A | R | MIERME | ik
Clock prescale register
PRER 0x00 RW |32 CF’);()FOFOO [31:15] Reserved
[15:0] Prescale value = sys_clk/(5*SCL)-1
[31:8] Reserved
0x0000 | [7] Enable 12C function
CTR 0x04 RW 32 .
X 0000 [6] Enable 12C interrupt
[5:0] Reserved
[31:8] Reserved
TXR 0x08 WO | 32 8)88800 [7:1] Next transmission data
[0] Data direction
0x0000 | [31:8] Reserved
RXR 0x08 RO 32 :
X 0000 [7:0] Last received data
0x0000 _
CR 0x0c WO | 32 0000 [31:8] Reserved
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5 Wishbone 12C Master

5.3 WahfE F Tk

T e AR | b WEE | KRB | TR | ViIRME | fEid
[7] STA, Start transmission status
[6] STO, Over transmission status
[5] RD, Read enable, read data from slave
[4] WR, Write enable, write data to slave
[3] Acknowledge
[2:1] Reserved
[0] Interrupt acknowledge
[31:8] Reserved
[7] Receive acknowledge signal from slave
[6] 12C busy status
0x0000 o
SR 0x0c RO 32 0000 [5] Arbitration loss
[4:2] Reserved
[1] Data transmission status flag
[0] Interrupt flag

5.3 WRNEFERSE

Wishbone 12C Master MXz) #2714 F 775403 5-2 Fis.
= 5-2 Wishbone I12C Master IREIIEFER 5%

IPUG911-1.0

EX P
[2C_Init [2C Initialization
I2C_SendByte Send a byte to 12C bus

I2C_SendBytes

Send multiple bytes to 12C bus

I2C_SendData

Send multiple bytes to 12C bus once time

I2C_ReceiveByte

Read a byte from 12C bus

I2C_ReadBytes

Read multiple bytes from 12C bus

I2C_ReceiveData

Read multiple bytes from 12C bus once time

[2C_Rate_Set Set 12C traffic rate
[2C_Enable Enable 12C bus
I2C_Disable Disable 12C bus

12C_InterruptOpen

Open 12C interrupt

I2C_InterruptClose

Close 12C interrupt
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6 Wishbone SPI Master/Slave 6.1 RF1E

6.1 FF4iE

6Wishbone SPI Master/Slave

Gowin_PicoRV32 & —/Niliid Wishbone 5281 1] [ 5 17 4% Master

210 SPI Master fl1—/Niii i Wishbone 22837 in) (1 52 4744 Slave 210 SPI
Slave:

6.2 HTFRRE

Wishbone & £33 11

AT [A) 20 AT ER A

] TC L B P A AR A

SPI =AY R AT I B AR v i

A B ) B R U P A7 2 AV ik B A7 A I o

X

Wishbone SPI & 748 & X W% 6-1 Fin.

%% 6-1 Wishbone SPI H & ENX
AR | Mk WA | R | WE | WIRE | ik
Read data register
0x0000 _
RDATA 0x00 RO 32 0000 [31:8] Reserved
[7:0] Read data
Write data register
WDATA 0x04 WO |32 868800 [31:8] Reserved
[7:0] Write data
[31:8] Reserved
[7] Overflow error status
[6] Receive ready status
STATUS 0x08 RW |32 0x0000 | [5] Transmit rt-ea-ldy status
0000 [4] Be transmitting
[3] Transmit overrun error status
[2] Receive overrun error status
[1:0] Reserved
0x0000 | [31:5] Reserved
CTRL 0ox0C RW 32
X 0000 | [4:3] Clock selected, CLK_| / 2/4/6/8
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6 Wishbone SPI Master/Slave 6.3 IRSNFEFAH ik

WA | MulkmEE | SRR | R | MIRE |

[2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first

0x0000 | [31:1] Reserved

MASK 1 RW 2
SSMAS 0x10 3 0000 [0] Select and enable slave

6.3 WENIZFFIER /7%

Wishbone SPI Ix#hF2 7 1d H 7L W%k 6-2 fiis.
= 6-2 Wishbone SPI IREhIEF{EH 753k

£ Fx iR

wbspi_master_select_slave WBSPI Masterif £ — /™ Wik % 47815
wbspi_enable_interrupt TF S WBSPI Bt
wbspi_disable_interrupt S AIWBSPI (1 Hh

wbspi_master_txdata WBSPI Master|a] A 15 £ & % £
wbspi_master_rxdata WBSPI MasteriszEUM 15 % 1 55
wbspi_slave_prepare_txdata WBSPI Slave fil s #4547 F &1L
wbspi_slave_read_data WBSPI Slaveiszi 3 5 & K ik i Sk 5
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7 Wishbone UART 7.1 FFE

7Wishbone UART

4
7.1 $¥{iE
Gowin_PicoRV32 i —AMillid Wishbone =451 A 1) UART:

Wishbone #4211
TAHER IR AL
SRR E /DA

® 1 fifFikfL

7.2 BHEREN

Wishbone UART &7 728 € X N3 6-1 fizs.
R 7-1 Wishbone UART FHEFZ/EN

TR | bk wEe | KA | FEREE | WUURME ity

SETUP 0x00 RW |32 0x00000000 | UARTZ¥/¥% & % 17 4%

FIFO 0x04 RO |32 0x00000000 | #it NFIFOFN % i FIFO IR 4 %5 47 2%
RXREG 0x08 RO |32 0x00000000 | UARTH: 525k 7 7 o%

TXREG 0x0C RW |32 0x00000000 | UART K I£%HkE 7 7 %

7.3 WERNIEFERTE

Wishbone UART ZX&hFE A8 H 7k 7-2 Fiw.
% 7-2 Wishbone UART Wzhi2FERA 5%

B i34

wbuart_init Wishbone UARTHI 41k, it B i 5

wbuart_putc Wishbone UART & 1% —/N¥15

wbuart_getc Wishbone UART#:% — /N7

wbuart_outbyte VELVishbone UART K& 741, IR AT I 5 3k [l 47
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