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MCU 37 #F Wishbone = 2832 1 A5 5 45 GPIO;

MCU CRf¥ i AHB 282 1 s

MCU 375 fi4h SPI-Flash T # K iz47;

MCU #5415t %% SPI-Flash . 5 FHEE D RE

MCU 7 #F Hardware Stack Protection #1 Trap Stack Overflow I .

2020/06/01

1.2

SCRF MCU AL MK BE 5
FE55 MCU A% T A BT e 5
it MCU %34 -
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FEHTAMA R % Simple UART [ 75 47 2% Ml G
TEHHMT B 12C Master Fl GPIO [ a7 £7£4% 5E s
AN % SPI-Flash 13X 20 s H0E s
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1 AR

1 R IRIEE

Gowin_PicoRV32 #4144 F£ 2 Gowin_PicoRV32\src\c_lib, % 1-1

PR o
R 1-1 RERIEREE X
A EifiB
start.S MCU W% JH 3h 5| S 27
custom_ops.S H € X Wb R 4 7 5 X
config.h M P EE B ahiafr 7
picorv32.h TGS HOMEBRGS . NEME S RAERCE S E X
irq.c HH BB A 2 R 4
Flash# 485
sections.lds MCU boot from external Flash and run in ITCMAIMCU boot

and run in ITCMJ7 =

sections_xip.lds

Flashfi 1 2%
MCU boot and run in external Flash /7 =,

sections_debug.lds

Flash® 4 2%
MCU#A7E 28 A 20

firmware.c PEREGIT . ERT S5 X

loader.c Ja #5127 e X

printf.c Simple UART/WB UART4T Bl 4
simpleuart.c Simple UART {195} % £ X

wbi2c.c Wishbone 12C Master 13Xz 5 $0E X
wbspi.c Wishbone SPI Master/Slave ] 3k 5l 5 $0E X
wbuart.c Wishbone UART {35 b % X

wbgpio.c Wishbone GPIOI 3Rz i % & X
wbspiflash.c Wishbone SPI-Flash) 35 e 5 e X
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2 111k R 55
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27—??1%%23?.

Gowin_PicoRV32 TRl #M i 15 & W AF R bk i X, Wk 2-1 fross
Gowin_PicoRV32 #xifE/ME 1K £ A7 B itk e AL E : picorv32.h.

& 2-1 FREIME R ARG E X
PRSP it Hiy il B Eitipa
Size: 8KB, 16KB,
DTCM - 0x01000000 | 32KB, 64KB, 128KB,
256KB
Size:8KB, 16KB,
ITCM - 0x02000000 | 32KB, 64KB, 128KB,
256KB
SIMPLEUART SIMPLEUART_RegDef | 0x03000000 | 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
WBSPI_FLASH SPI_FLASH_RegDef 0x11004000 | Wishbone SPI-Flash
WBI2C_Master \e’\{B'ZCMASTER—RegD 0x11005000 | Wishbone 12C Master
Open Wishbone
OPEN_WB_INTE Interface for
RFACE i 0x20000000 |\ tomized
Peripherals
Open AHB Interface
OPEN_AHB_INT | _ 0x80000000 | for Cunstomized

ERFACE

Peripherals

2(21)




3 ik ik

3.1 rRFAE

3.1 FRHT4FE

3.2 PETEH]

e 742 1 5 6095 D AR+
S B P T2 R O 9 4
T E TR

et 2 32 AN R] o W A BR A

A R A e e 2
AR TR E

B A

=1

Gowin_PicoRV32 itz il sk e 3, an3k 3-1 Fras.

7= 3-1 PETIEH R B E X
H BT il B 4 ZH it

HH BT 57 7 BR 2

PR RS R ORI 5o I8 [ w7 T
mask_irq 3215 BE ek RAS

P GRS AR R LA 5o I8 ) H T R o
irq_enable_one_bit 32 W 5 E;g:ﬁg;’??ﬁ{ﬂﬁ@ﬁé
irq_disable_one_bit 327 Wi = i;gg;g iﬁﬁ%&?él‘?ﬂ
enable_external_interrupt 155 §E &1 o e
disable_external_interrupt | - IR PA 4708 R iy
enable_timer_interrupt fERE T 25 b
disable_timer_interrupt I P I 2 v by
enable_interrupt_global flERE 4 R ik
disable_interrupt_global K 4 JRy Hh
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3 ik ik 3.3 4 B

e P Mk
| iR R
set_timer SR g 2y ppsteiur, ittt simer_val

AN I, kR I S e

o T AL L oA K

B2PLHWIar 48 | f s rhIb i, B N, R
32fi ki 5 A ik A BRI P PR A S R AT
F B A 2 R

irg

3.3 HEi S

Gowin_PicoRV32 T & [ Hh i g ‘5 € X, Wk 3-2 fliw.
Gowin_PicoRV32 i ib 38 ki i e A1 E: irg.c.

* 3-2 HER S ENX

TRE) ik

0 3247 Ty 7 H

1 PAT IR R 4E S (ebreak)

2 WAEIEX 515 iRl (bus error)

3 R A H R

4 W e b

5 B LR v B

6~9 Reserved

10 Wishbone SPI MasterH 1§

11 Wishbone SPI Slave ¥

12 Wishbone 12C Master+ It

13 Wishbone UART H 7

14 ~19 Reserved

20 ~ 31 ?ﬁ%’éﬁWishboneTf%‘éZﬂ%D%DAHBTT‘@ELZ;%T%D, BEHP YR
Wishbone FIAHB #h i % 4 1]
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4 Simple UART 4.1 FFE

4 Simple UART

4.1 $HiE

Gowin_PicoRV32, & —MgE g i il 5 P Uk #s Simple UART:
pa i fiakndina

8 it

LEVAEEIR IV

ANSCHE

A EAE S Simple UART B, 1 50 B B R 0037 1745 o

BN, AR RGN BRI AT/ 12MHz, TR 9600, NIWTLL
BB RS 2 ) S %F 4745 9 12000000/9600=1250.

42 FHEREX

Simple UART ZFf7 85 X, W3R 4-1 s

£ 4-1 Simple UART HHR/ENX

AR | HibbwAE | REY | EHE | WIGE | fiid

RESERVED | 0x000 - - - Reserved

CLKDIV 0x004 RW |32 0x1 IR %, T T E s
DATA 0x008 RW 32 0x- B NS5 BT S A o

4.3 IREPIEFEER T &

Simple UART IRshF2 A 71, W3R 4-2 Fios.
& 4-2 Simple UART REhiEFER 5%

AR iR

uart_init XfSimple UARTHEATHI64L, LB BFFF
outbyte it — TR, KRR B AR EATE
uart_putchar it — AT
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4 Simple UART 4.3 IRANFE AL A 1%
HFR i
getchar_prompt iE FIUART RXEUCEI i 57
uart_getchar IR FIUART RXFZEI ) 745
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5 Wishbone 12C Master

5.1 J4E

5.1 $HiE

IPUG911-1.3

5 Wishbone I2C Master

Gowin_PicoRV32, & —/Nilid Wishbone &2k 15 1] (1) P 354 i Ho 1%
I2C Master fik

® Wishbone £k 11

FEEn AR UER 12C 2l
SN ERAT AR B AT R A
ST RS A
72 A A AR
FEA g
SCRRRRAR . 2R IR RS I
SCRE T A HERE

5.2 FFEmREX

ik, EEEHMNERE S

H~N £

Wishbone 12C Master Zi {788 € X, W#E 5-1 Fizn.

% 5-1 Wishbone I12C Master ZH1FE8E N

EREE -

Hu bk fw A%

s

TLSE

WI4A1E

Eitipa

PRER

0x00

RW

32

0x000
OFFFF

Clock prescale register
[31:15] Reserved

[15:0] Prescale value =
sys_clk/(5*SCL)-1

CTR

0x04

RW

32

0x000
00000

Control register

[31:8] Reserved

[7] Enable 12C function
[6] Enable 12C interrupt
[5:0] Reserved

TXR

0x08

WO

32

0x000
00000

Transmit data register
[31:8] Reserved
[7:1] Next transmission data
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5 Wishbone 12C Master

5.3 IRBNFEFAE FH 5k

EREE A

Huhik s

LGN

ik

[0] Data direction

RXR

0x08

RO

32

0x000
00000

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

CR

0x0c

WO

32

0x000
00000

Command register

[31:8] Reserved

[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

SR

0x0c

RO

32

0x000
00000

Status register
[31:8] Reserved

[7] Receive acknowledge signal
from slave

[6] 12C busy status

[5] Arbitration loss

[4:2] Reserved

[1] Data transmission status flag
[0] Interrupt flag

CHANNEL

0x10

RW

32

0x000
00000

Channel select register
[31:1] Reserved
[0] Channel select

0 = Channel 0

1 =Channel 1

5.3 WENEFERTE

Wishbone 12C Master JXz0#2 5 5%, W3k 5-2 Fios.
%= 5-2 Wishbone 12C Master IREIIEFFER 5%

K

Eitipa

12C_Init

12C Initialization

I2C_SendByte

Send a byte to 12C bus

I2C_SendBytes

Send multiple bytes to 12C bus

I2C_SendWord

Send a word to 12C bus

I2C_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

IPUG911-1.3
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5 Wishbone 12C Master

5.3 IRBNFEFAE FH 5k

IPUG911-1.3

B iR

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 I12C interrupt

[2C_InterruptClose

Close 12C interrupt
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6 Wishbone SPI Master/Slave

6.1 JH4E

6.1 $F4iE

IPUG911-1.3

6 Wishbone SPI Master/Slave

Gowin_PicoRV32, & —/Nilil Wishbone &2k U5 I (1) #4741 %
Master #% 1 SPI Master Fll—/Mi i Wishbone #2835 i) 1 52 47415 Slave

F:11 SPI Slave:

® Wishbone M #2110

® A XL AL B AT HE AL
® i B Al M AL AR AL
o

SPI 77 A 1) R AT I b A %2 ) g B

] HC B ) B 4 AR A7 A AN 3K A A A A5

6.2 FFEMREX

Wishbone SPI ZF 723 5€ X, Wk 6-1 Frxs.

% 6-1 Wishbone SPI HHFBEN

TAEa AR | HublkimEe | KA

=
P

LN

ik

RXDATA 0x00 RO

0x000
00000

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

TXDATA 0x04 WO

32

0x000
00000

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

STATUS 0x08 RW

32

0x000
00000

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
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6 Wishbone SPI Master/Slave 6.3 IRBNFE T ik

ARG AR | MuhbfREe | KRB | SRR | WIMRME | ik
Control register
[31:5] Reserved
0000 [4:3] Clock selected, CLK_1/
CONTROL | Ox0C RW | 32 00000 2/4/6/8 .
[2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first

0x000 | [31:1] Reserved
00000 | [0] Select and enable slave

SSMASK 0x10 RW | 32

6.3 WENIEFER A

Wishbone SPI ka2 748 H 77k, sk 6-2 frs.
%= 6-2 Wishbone SPI IREhi2FF{E /5 5k

2 FR ik

wbspi_master_select_slave WBSPI Masteri 35— N #5147 1815
wbspi_enable_interrupt TF S WBSPIf Bt
wbspi_disable_interrupt 5% HIWBSPI ) H

wbspi_master_txdata WBSPI Master[i] 15 £ 532 £
wbspi_master_rxdata WBSPI Masterisz HUM ¥ % 4
wbspi_slave_prepare_txdata WBSPI Slave fil s #4547 F &1L
wbspi_slave_read_data WBSPI Slaveiszi 3 i3 £ K ik 1 Sk 5

IPUG911-1.3 11(21)




7 Wishbone UART 7.1 B4E

7 Wishbone UART

7.1 $HiE

Gowin_PicoRV32, & —/Nilid Wishbone &2k 15 1] ()38 FH = 5 0k
s UART:
® Wishbone M £kF 11
® LEHHRIGAL
® 8 {iEdEfL
(EVAEA IR A

7.2 HHEHREX

Wishbone UART ZFf7a8 € X, W15 7-1 fius.
Z= 7-1 Wishbone UART HFHFRBEN

AR AR |tk | RA | R | WIURME ik

SETUP 0x00 RW |32 | 0x00000000 | UARTZ#/ik & 27 177

FIFO 0x04 RO |32 | 0x00000000 iﬁkFlFomﬁﬁFlFoﬁgW}
AT

RXREG 0x08 RO |32 | 0x00000000 | UART#: 52 ¥ ¥ 27 17 44

TXREG 0x0C RW |32 | 0x00000000 | UART & i% $¥ 27 17 4%

7.3 WERNIEFERTE

Wishbone UART IXZIFE 78 FH 7k, Wik 7-2 Fios.
%% 7-2 Wishbone UART BREIIEFFER5ZE

4K iR

wbuart_init Wishbone UARTHI4GAY., i B I Hr%R

wbuart_putc Wishbone UART & 1% — N1

wbuart_getc Wishbone UART 52 — M1

wbuart_outbyte Wishbone UART &% —AN71, FEAEd B #ATHS B 2R [F147 1

IPUG911-1.3 12(21)




8 Wishbone GPIO

8.1 Y&4E

8.1 FF{iE

8 Wishbone GPIO

Gowin_PicoRV32, fi#& —/™Milid Wishbone &4 7 (] GPIO:

® \Wishbone & 2511

® 32, LAy LIS AC & fay N AN RS

8.2 HFFRaEN

Wishbone GPIO /783 € X, W% 8-1 fizn.

%% 8-1 Wishbone GPIO SHEREN

EREE

Hu bk fw A%

e i)

i

LGN

ik

CFG

0x00

RwW

32

0x00000000

GPIO configuration
register

[31:0] Each pin
configuration

IE

0x04

RW

32

0x00000000

GPIO interrupt enable
register

[31:0] Each pin
interrupt enable

RSV[2]

0x08-0x0C

Reserved

DIR

0x10

RW

32

OXFFFFFFFF

GPIO input/output
direction register

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

1 = Output
0 = Input

0x14

RO

32

0x00000000

GPIO input register
[31:0] Each pin input

ouT

0x18

WO

32

0x00000000

GPIO output register
[31:0] Each pin output

IPUG911-1.3
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8 Wishbone GPIO

8.3 IRBNFE T H FH ik

8.3 WENIEFEM A

Wishbone GPIO IRFh#E 7 Ad FH 777k, WiEk 8-2 Alrw.
= 8-2 Wishbone GPIO IREIIEFER 5 E

IPUG911-1.3

2 FR it

GPIO_Init Wishbone GPIO#]41L
GPIO_SetDir Wishbone GPIOW & i \ /i th 77 7]
GPIO_GetDir Wishbone GPIOFRH i N\ /4 H 77 1]

GPIO_EnableWriteBit

Wishbone GPIOf# fE4EH7 %

GPIO_EnableReadBit

Wishbone GPIOf# fE&:{v 4 A\

GPIO_WriteData

Wishbone GPIO%i

GPIO_ReadData

Wishbone GPIO#i A\
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9 Wishbone SPI-Flash 9.1 %4iE

9 Wishbone SPI-Flash

4
9.1 454
Gowin_PicoRV32, fi# 1 ANl Wishbone 412575 1] ) SPI-Flash:
® SPI-Flash S Hgm AR it BIN S R 3R Zh A5 4817 ThE

® SPI-Flash Memory SZRFiE. 5 FIERRINRE
® SPI-Flash Controller R\ N & = T KRR Z Winbond W25Q64BV it5 F

9.2 HFHFRAEN

SPI-Flash FFf£2%5€ X, WK 9-1 iR
2 9-1 SPI-Flash FEFEEX
eI | b RE | KRB | B | MR | HEd
ID and revision register
0x020 | [31:8] ID number
02000 | [7:4] Major revision number
[3:0] Minor revision number

IDREV 0x00 RO 32

RESERVED | 0x04-0x0

0[3] C - - - 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
0x000 | [15:13] Reserved
20780 | [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 = MOSlI is bi-directional signal

TRANSFMT | 0x10 RW | 32

IPUG911-1.3 15(21)




9 Wishbone SPI-Flash

IPUG911-1.3

EREE A

Mok ¥

LGN

ik

[3] Transfer data with the lease
significant bit first

0 = Most significant bit first
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

RwW

32

0x0

SPI direct IO 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

16(21)




9 Wishbone SPI-Flash 9.2 ZifrgsE X

ARG | MbkREE | SRR | S | AIAGME | i

[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

RESERVED | 0x18-0x1

1[2] C - - - Reserved

SPI transfer control register

[31] Reserved

[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
0x20 RW |32 0x0 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/O mode

10 = Quad I/O mode

11 = Reserved

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

TRANSCTR
L
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9 Wishbone SPI-Flash

IPUG911-1.3

EREE A

Mok ¥

LGN

ik

[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

RwW

32

0x0

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

ADDR

0x28

RwW

32

0x0

SPI address register

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

DATA

0x2C

RwW

32

0x0

SPI data register

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

CTRL

0x30

RwW

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
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9 Wishbone SPI-Flash

IPUG911-1.3
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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

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

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

TIMING

0x40

RwW

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
SPl interface SCLK

RESERVED
2[3]

0x44-0x4
c

Reserved

MEMCTRL

0x50

RW

32

0x0

SPI memory access control
register
[31:9] Reserved

[8] This hit is set when
‘MEMCTRL” / "TIMING” is
written

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

RESERVED
3[3]

0x54-0x5
C

Reserved

SLVST

0x60

RW

32

0x0

SPI slave status register
[31:19] Reserved

[18] Data underrun occurs in the
last transaction
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[17] Data overrun occurs in the
last transaction

[16] SPI is ready for data
transaction

[15:0] User defined status flags

SPI slave data count register
[31:25] Reserved

SLVDATAC [24:16] Slave transmitted data
NT 0x64 RO 32 0x0 count

[15:9] Reserved
[8:0] Slave received data count

RESERVED | 0x68-0x7

4[5] 8 - - - Reserved

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 /0O SPI
CONFIG 0x7C RO |32 0x0 [7:6] Reserved

[5:4] Depth of TX FIFO

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 WENIEFEM A

SPI-Flash IXZNFE P 77k, sk 9-2 Fios.
% 9-2 SPI-Flash BN ER 5 E

B B
spi_flash_init Initialize SPI-Flash
spi_get_fifo_depth Get SPI fifo depth

Switch SPI-Flash mode between download and read,

change_mode_spi_flash X
write, erase memory

spi_flash_read Read data from SPI-Flash

IPUG911-1.3 20(21)
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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
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