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1 AR 1.2 ik A RTOS # 4w s

1.2 #RAR RTOS HR{H4R1E
Gowin_EMPU_M1 SZHELL T JLFHR A X RTOS #AF4wFE -
® uC/OS-lll
® FreeRTOS
® RT-Thread Nano 4
1.3 il 4wis

Gowin_EMPU_M1 LUK TCP/IP WSt B i Fwfs, $RALITIR
LwIP B AT ulP B3k -

LwIP ik & — AN/ N FF IR 1 TCPAP hislhk, B TCERE RS #m] LA
17, REMETELRFF TCP WM EEThae rd3Emt b /b AR 5 F .

ulP Pl 2 — MR B iR N R B AR, AR T B RGN
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TCP.
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2.1 FRUESN K N FE WL

2.1 FRAESME TR S

Gowin_EMPU_M1 $r#ESN i A7 BRI HLIE E AN 2-1 Ffra

27—??1%%23?.

% 2-1 FRAEIMR PO TS R X

PRAESI E it Hby kPt 5 IR

ITCM - 0x00000000 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB,
512KB

DTCM - 0x20000000 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB,
512KB

External Instruction - 0x00000000 | 4t 4 17k o

Memory

External Data Memory | - 0x20100000 AN B N A

TIMERO TIMER_TypeDef 0x50000000 ERF 230 (Timer0)

TIMER1 TIMER_TypeDef 0x50001000 EmfEs1 (Timerl)

UARTO UART_TypeDef 0x50004000 WA RS WR0 (UARTO)

UARTL1 UART_TypeDef 0x50005000 WA RS W RSEL (UARTLD)

Watch Dog WDOG_TypeDef 0x50008000 | F[144 (Watch Dog)

RTC RTC_RegDef 0x50006000 SERFEEF (RTC)

TRNG TRNG_RegDef 0x5000F000 HEENE RASE (TRNG)

DualTimer DUALTIMER_RegDef | 0x50002000 X ERT 2% (DualTimer)

SPI_FLASH SPI_FLASH_RegDef | 0x50003000 FAT AN RO INAE (SPI-Flashfl
QSPI-Flash Memory)

12C I2C_TypeDef 0x5000A000 | #BEE RS LG 2k (12C Master)

SPI SPI_TypeDef 0x5000B000 | #4T4hik$%H (SPI Master)

SD-Card SDCard_TypeDef 0x50009000 2T E (SD-Card)

GPIO0 GPIO_TypeDef 0x40000000 | i FH4m A i - (GPIO)

CAN CAN_RegDef 0x45000000 28 R 4% (CAND

Ethernet ETH_RegDef 0x46000000 PLRM (Ethernet)
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2 i R % 2.2 W% RS A7 L

PRt ah i eyt itk e S IR

DDR3 DDR3_RegDef 0x88000000 | —ARRUA K ¢ [F 2D By A& BEALAT A
%+ (DDR3 Memory)

PSRAM PSRAM_TypeDef 0x82000000 | fHEFASBENLT N f7-i% 28 (PSRAM
Memory)

APB Master [1] - 0x60000000 | § APB Master [1]

APB Master [2] - 0x60100000 ¥ FEAPB Master [2]

APB Master [3] - 0x60200000 | # fEAPB Master [3]

APB Master [4] - 0x60300000 ¥ FEAPB Master [4]

APB Master [5] - 0x60400000 | ¥ fRAPB Master [5]

APB Master [6] - 0x60500000 ¥~ FEAPB Master [6]

APB Master [7] - 0x60600000 | ¥ fRAPB Master [7]

APB Master [8] - 0x60700000 ¥~ FEAPB Master [8]

APB Master [9] - 0x60800000 | ¥ fEAPB Master [9]

APB Master [10] - 0x60900000 ¥ FEAPB Master [10]

APB Master [11] - 0x60A00000 | ¥ fRAPB Master [11]

APB Master [12] - 0x60B00000 | §"EAPB Master [12]

APB Master [13] - 0x60C00000 | ¥ fRAPB Master [13]

APB Master [14] - 0x60D00000 | §"EAPB Master [14]

APB Master [15] - O0x60E00000 | ¥ 2 APB Master [15]

APB Master [16] - 0x60F00000 | §"EAPB Master [16]

AHB Master [1] - 0x80000000 | ¥ RAHB Master [1]

AHB Master [2] - 0x81000000 | §"EAHB Master [2]

AHB Master [3] - 0x86000000 | ¥ fFEAHB Master [3]

AHB Master [4] - 0x89000000 | §"EAHB Master [4]

AHB Master [5] - 0x8A000000 | ¥~ fEAHB Master [5]

AHB Master [6] - 0x8B000000 | §"EAHB Master [6]

2.2 ARG RN TFRRS

Cortex-M1 W% 48 W A7 U € LNk 2-2 Fis

IPUG533-2.2

* 2-2 ARG R TG E X
ARG K Hbhik e ik
SysTick SysTick_Type | OXEOOOEO10 | SysTick configuration struct
NVIC NVIC_BASE OXEOOOE100 | NVIC configuration struct
SCnSCB | SCnSCB_Type | OXEO0OE000 ggem control Register not in
SCB SCB_Type OXEOOOEDOO | SCB configuration struct
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B A

Gowin_EMPU_M1 iz E M= WiiEhl a4, BFHE L N RHIE:

o RUtEZ 32 M AT HKFMAAFEES, AR E 1888 5% 16 2%
32 MM WAL PR AR

R 4 Y RSN S 5
SCRF 0-3 el i Edit 564t -

Cortex-M1 i &ExK € X, WK 3-1 Fimw.

7 3-1 PEiEEREN
HHIT R A b | AR R i | R
0x00000000 | __ StackTop - Top of Stack
0x00000004 Reset_Handler - Reset Handler
0x00000008 NMI_Handler -14 NMI Handler
0x0000000C | HardFault Handler | -13 Hard Fault Handler
0x00000010 | O - Reserved
0x00000014 | O - Reserved
0x00000018 | O - Reserved
0x0000001C | O - Reserved
0x00000020 | O - Reserved
0x00000024 0 - Reserved
0x00000028 0 - Reserved
0x0000002C | SVC_Handler -5 SVCall Handler
0x00000030 0 - Reserved
0x00000034 0 - Reserved
0x00000038 PendSV_Handler -2 PendSV Handler
0x0000003C | SysTick Handler -1 SysTick Handler
0x00000040 | UARTO_Handler | O 16+ 0: UART O RX and TX

Handler

0x00000044 | UARTL Handler | 1 1ov L UART L RX and TX
0x00000048 TIMERO_Handler 2 16+ 2: Timer 0 Handler

IPUG533-2.2
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HIT R L | AR R ik | R

0x0000004C | TIMER1 Handler 3 16+ 3: Timer 1 Handler
0x00000050 | GPIOO_Handler | 4 igr’]g‘lgfp'o Port 0 Combined
0x00000054 | UARTOVF_Handler | 5 1o+  UART 0.1 Overflow
0x00000058 RTC_Handler 6 16+ 6: RTC Handler
0x0000005C | I2C_Handler 7 16+ 7: 12C Handler
0x00000060 CAN_Handler 8 16+ 8: CAN Handler
0x00000064 ETH_Handler 9 16+ 9: ETH Handler
0x00000068 EXTINT_O Handler | 10 16+10: External 0 Handler
0x0000006C | DTimer_Handler 11 16+11: DualTimer Handler
0x00000070 TRNG_Handler 12 16+12: TRNG Handler
0x00000074 EXTINT_1 Handler | 13 16+13: External 1 Handler
0x00000078 EXTINT_2_Handler | 14 16+14: External 2 Handler
0x0000007C | EXTINT_3 Handler | 15 16+15: External 3 Handler
0x00000080 GPIO0_0_Handler | 16 16+16: GPIO0_0 Handler
0x00000084 GPIOO_1 Handler | 17 16+17: GPIOO_1 Handler
0x00000088 GPIO0_2_Handler | 18 16+18: GPIOO_2 Handler
0x0000008C | GPIOO_3 Handler | 19 16+19: GPIOO0_3 Handler
0x00000090 GPIO0_4_Handler | 20 16+20: GPIOO_4 Handler
0x00000094 GPIO0 5 Handler |21 16+21: GPIOO_5 Handler
0x00000098 GPIO0_6_Handler | 22 16+22: GPIO0_6 Handler
0x0000009C | GPIOO_7 Handler | 23 16+23: GPIO0_7 Handler
0x000000A0 | GPIOO_8 Handler | 24 16+24: GPIO0_8 Handler
0x000000A4 | GPIOO_9 Handler | 25 16+25: GPIO0_9 Handler
0x000000A8 | GPIOO_10 Handler | 26 16+26: GPIO0_10 Handler
0x000000AC | GPIOO_11 Handler | 27 16+27: GPIO0_11 Handler
0x000000B0 | GPIOO_12 Handler | 28 16+28: GPIO0_12 Handler
0x000000B4 | GPIOO_13 Handler | 29 16+29: GPIO0_13 Handler
0x000000B8 | GPIOO_14 Handler | 30 16+30: GPIOO0_14 Handler
0x000000BC | GPIOO_15 Handler | 31 16+31: GPIOO0_15 Handler
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4 UART 4.1 FFAE

4UART

Gowin_EMPU_M1 % 2 M@t APB 2815 17 (1) UART #hi%:
BRBERFR AN 921.6Kbit/s

ToaH AR AL

SERAE TS

(EDREA A

UART S5t HE R & 4-1 fos.

[# 4-1 UART &431EE

4.1 $HiE

You can write a new character to the write buffer
\.while the shift register is sending out a character. J

L4
Y e— Wril‘e buffer TXD
h
TX FSM
Baud rate t
APB ' generator \

interface <—v IEFSM
' |

g Read buffer |4 Shiftregister &« RXD

!

P
The shift register can receive the next
character while the data in the receive

L buffer is waiting for the processor toread it. |

Y

UART 2 @ = HSTM (High Speed Test Mode), 4% {748
CTRL[G] B E N 1 i, HBATEHEEA A WtEs 1 4, 7] DLEIR S 8] P9 A& 4
TARE R

H P RE UART B, D0 B R Ay 7as, #lan, i APBA1

IPUG533-2.2 8(71)




4 UART 4.2 FAFHE

EERARIBATIE 12MHz, 75 BHRRG3 9600, U Rl LAY B i 5 5 3 4 =7 77
#4 12000000/9600=1250.

4.2 FFEREX

UART #7748 € X W3 4-1 Fion . UART FFA7a% 0 AT
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,
& 4-1 UART FER/ENX
T AN | bk mfe | KA
DATA 0x000 RW
STATE 0x004 RW

FEo| WIgeME | ik

0x-- [7:0] Data Value

0x0 [3] RX buffer overrun, write 1
to clear

[2] TX buffer overrun, write 1
to clear

[1] RX buffer full, read-only
[0] TX buffer full, read-only
CTRL 0x008 RwW |7 0x00 [6] High speed test mode for
TX only

[5] RX overrun interrupt
enable

[4] TX overrun interrupt
enable

[3] RX interrupt enable

[2] TX interrupt enable

[1] RX enable

[0] TX enable

INTSTATUS | Ox00C RW |4 0x0 [3] RX overrun interrupt, write
/INTCLEAR 1 to clear

[2] TX overrun interrupt, write
1 to clear

[1] RX interrupt, write 1 to
clear

[0] TX interrupt, write 1 to
clear

BAUDDIV 0x010 RwW | 20 0x0000 | [19:0] Baud rate divider, the

0 minimum number is 16
4.3 MIALE X

UART #1464k E X3k 4-2 fis. UART #Jiat e LAz T
library\libraries\drivers\inc\GOWIN_M1 _uart.h.

% 4-2 UART ¥k EX

e it il i3

UART_BaudRate | uint32_t Max 921.6Kbit/s | Baud rate

UART_Mode UARTMode_Typ | ENABLE/DISAB | Enable/Disable TX/RX
eDef LE mode

UART _Int UARTInt_TypeD | ENABLE/DISAB | Enable/Disable TX/RX
ef LE interrupt

IPUG533-2.2 9(71)




4 UART

4.4 WENFE I 775

B eyt il i3
UART_Owr UARTOvr_Type | ENABLE/DISAB | Enable/Disable TX/RX
Def LE overrun interrupt
UART_Hstm FunctionalState ENABLE/DISAB | Enable/Disable TX
LE hisgh speed test mode

4.4 WPIEFER T E

UART 3RS0 2713 F ik an 3k 4-3 fim. UART IRhFET 5 AL T
library\libraries\drivers\src\GOWIN_M1_uart.c.

IPUG533-2.2

#& 4-3 UART RENEFERTGE
UART _Init Initializes UARTX

UART _GetRxBufferFull

Returns UARTX RX buffer full status

UART _GetTxBufferFull

Returns UARTX TX buffer full status

UART_GetRxBufferOverrunStatus

Returns UARTX RX buffer overrun status

UART_GetTxBufferOverrunStatus

Returns UARTX TX buffer overrun status

UART_ClearRxBufferOverrunStatus

Clears Rx buffer overrun status

UART _ClearTxBufferOverrunStatus

Clears Tx buffer overrun status

UART_SendChar

Sends a character to UARTx TX buffer

UART_SendString

Sends a string to UARTx TX buffer

UART_ReceiveChar

Receives a character from UARTx RX
buffer

UART_GetBaudDivider

Returns UARTX baud rate divider value

UART_GetTxIRQStatus

Returns UARTX TX interrupt status

UART_GetRxIRQStatus

Returns UARTX RX interrupt status

UART_ClearTxIRQ

Clears UARTX TX interrupt status

UART_ClearRxIRQ

Clears UARTxX RX interrupt status

UART_GetTxOverrunlRQStatus

Returns UARTX TX overrun interrupt
status

UART_GetRxOverrunlRQStatus

Returns UARTx RX overrun interrupt
status

UART_ClearTxOverrunlRQ

Clears UARTX TX overrun interrupt
request

UART_ClearRxOverrunlRQ

Clears UARTx RX overrun interrupt
request

UART_SetHSTM

Sets UARTX TX high speed test mode

UART_CIrHSTM

Clears UARTX TX high speed test mode
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5 Timer 5.1 FFE

Timer

5.1 $54E
Gowin_EMPU_M1 & 2 ANt APB B 15 17] (1) [7) 25 n i 5 s 8% 4
W
® 32 fyil K
® m LI AERWIERE S
® n LI FHAMTHINAG 5 EXTIN £ GER £
Timer S5 HEE Wl &l 5-1 Firs o
& 5-1 Timer SEHEE]

Edge .
<—b| Reload value deteclion Synchronizer
PCLK ——» CTRL[2]
PCLKG ——» Decrement A [——EXTIN

PRESETn___,| T

PSEL —» — F2:bit “tc“"" }‘J g

counter b
PADDR[11:2] =—p S 0—4 CTRLHM]

PENABLE ——|

PWRITE —» |
PWDATA[31:0] s CTRL[0]
PREADY <—\ Y

PSLVERR +— valeet -~ sET
PRDATA[31:0] <g=mi ' o
ECOREVNUM[3:0] s E— T T ’—~> ‘ »—» TIMERINT

5.2 HFFREX

Timer 77785 & X WI5R 5-1 Fizn. Timer 27748 & AL T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

% 5-1 Timer HER/REX
T AR | ok e | B | WA | WIMGME | ik
CTRL 0x000 RW 4 0x0 [3] Timer interrupt enable
[2] Select external input as
clock
[1] Select external input as
enable

IPUG533-2.2 11(71)




5 Timer

5.3 ¥tk e X

WA AR | kbR | RA | TR | WIMGME | ik
[0] Enable
VALUE 0x004 RW 32 0x0000 | [31:0] Current value
0000
RELOAD 0x008 RW 32 0x0000 | [31:0] Reload value, writing
0000 to this register sets the
current value
INTSTATU | Ox00C RW 1 0x0 [0] Timer interrupt, write 1 to
S/INTCLE clear
AR

5.3 #FI_HENX

Timer ¥JIHALE LN 5-2 Frzc. Timer #UEALE AT

library\libraries\drivers\inc\GOWIN_M1_timer.h.

% 5-2 Timer #IMHLLEEH
e KR g/ (N B
Reload uint32_t - Reload value
TIMER_Int TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt

TIMER_Exti

TIMEREXxti_TypeDef

- External input as enable or
clock

5.4 WRNEFERSE

Timer IR0 FE 78 FH 777k 403k 5-3 Fizn. Timer BRENFE 7 & AL T
library\libraries\drivers\src\GOWIN_M1 _timer.c.

%% 5-3 Timer BEWIEFFEA T ZE

HK

Eiiipay

TIMER_Init

Initializes TIMERX

TIMER_StartTimer

Starts TIMERX

TIMER_StopTimer

Stops TIMERX

TIMER_GetIRQStatus

Returns TIMERX interrupt status

TIMER_ClearlRQ

Clears TIMERX interrupt status

TIMER_GetReload

Returns TIMERX reload value

TIMER_SetReload

Sets TIMERX reload value

TIMER_GetValue

Returns TIMERX current value

TIMER_SetValue

Sets TIMERX current value

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

IPUG533-2.2
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6 Watch Dog 6.1 FHIE

6Watch Dog

6.1 FHE

Gowin_EMPU_M1 4 1 4Ni@id APB &2k 14 [ Watch Dog #h % -
5T 1 LOAD F A7 s WIta A0 I 32 AriZ kit £ 2% ;

A R T R

M B ERE, B WDOGCLK {55 L H i il & i1 55 i % 9 s

WAL T, U Rk E] O B, FRAREALTE R, TR L

e S B4 R e L EE R B AT, SRR R O i

Watch Dog #AE i fE &l 6-1 Frs.

[ 6-1 Watch Dog ##{EF TS

Count down Counter reloaded
without and count down

/I' Watchdog is \\-.

repragram — —__ without reprogram ~__————

s )
| )
|\\- programmed / \E?Tler reaches:ff[q/ C.:Sunler reaches zirc:
If the INTEN bit in the WDOGCONTROL If the RESEN bit in the WDOGCONTROL
register is set to 1, WDOGINT is asserted register is set to 1, WDOGRES is asserted

6.2 FFEMREX

Watch Dog &7 {748 & X U3 6-1 fii7~n. Watch Dog 2547 #% & AL T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

2 6-1 Watch Dog H#H38ENX
A ar | HhhbmEe | SRR | R | WIMRME | iR
LOAD 0x00 RwW | 32 OXFFFF | The value from which the
FFFF counter is to decrement
VALUE 0x04 RO 32 OXFFFF | The current value of the
FFFF decrementing counter
CTRL 0x08 RW |2 0x0 [1] Enable reset output

IPUG533-2.2 13(71)




6 Watch Dog

6.3 WUtk E X

AR | Mk iwAE | KM | R | WIGRME | fEIR
[0] Enable the interrupt

INTCLR 0x0C WO - - Clear the watchdog interrupt
and reloads the counter

RIS 0x10 RO 1 0x0 Raw interrupt status from the
counter

MIS 0x14 RO 1 0x0 Enable interrupt status from
the counter

RESERVED | 0xCO0O0- - - - Reserved

0x014
LOCK 0xC00 RwW | 32 0x0000 | [32:1] Enable register writes
0000 [0] Register write enable

status

RESERVED | 0xF0O- - - - Reserved

0xC00

ITCR 0xF00 RW |1 0x0 Integration test mode enable

ITOP OxF04 WO |2 0x0 [1] Integration test
WDOGRES value
[0] Integration test WDOGINT
value

6.3 MRHEX

Watch Dog #J4a16 7€ X, 3k 6-2 fizx. Watch Dog #1464k € AL T
library\libraries\drivers\GOWIN_M1_wdog.h.

6.4 WENIEFERTSE

IPUG533-2.2

£ 6-2 Watch Dog #1353 ENX

EA it AL ik

WDOG_Reload | uint32_t - Reload value

WDOG_Lock | WDOGLock_TypeDef | SET/RESET | Enable/Disable lock
register write access

WDOG_Res WDOGRes_TypeDef | SET/RESET ﬁ;‘g‘b'e’ Disable reset

WDOG_Int WDOGInt_TypeDef | SET/RESET | Enable/Disable
interrupt flag
Enable/Disable

WDOG_ITMode | WDOGMode_Typedef | SET/RESET | integration test mode
flag

Watch Dog MX#h#E 7 H 771k, n#k 6-3 fizn. Watch Dog JXzh 2 7
& AT library\libraries\drivers\src\GOWIN_M1_wdog.c.

# 6-3 Watch Dog WEBhiZFE 753

HFK

Eiiipay

WDOG._Init

Initializes WatchDog

WDOG_RestartCounter

Restart watchdog counter
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6 Watch Dog 6.4 IKBNFE P i
EN it
WDOG_GetCounterValue Returns counter value
WDOG_SetResetEnable Sets reset enable
WDOG_GetResStatus Returns reset status
WDOG_SetIntEnable Sets interrupt enable
WDOG_GetIntStatus Returns interrupt enable
WDOG_ClIrIntEnable Clears interrupt enable
WDOG_GetRawIntStatus Returns raw interrupt status
WDOG_GetMaskIntStatus Returns masked interrupt status
WDOG_LockWriteAccess Disable write access all registers
WDOG_UnlockWriteAccess Enable write access all registers
WDOG_SetITModeEnable Sets integration test mode enable
WDOG_CIrITModeEnable Clears integration test mode enable
WDOG_GetlTModeStatus Returns integration test mode status
WDOG_SetITOP Sets integration test output reset or interrupt
WDOG_GetITOPResStatus Returns integration test output reset status
WDOG_GetlITOPIntStatus Returns integration test output interrupt status
WDOG_CIrITOP Clears integration test output reset or interrupt
IPUG533-2.2 15(71)




7 GPIO 7.1 FHIE

;7GPK)

Gowin_EMPU_M1 A& 1 M@t AHB 2635 i8] 1) 16 A7 % N s 0
(1] GPIO #hi%k:

® 5 FPGA Fabric %4

® SCRRAERY

EIHE M Thae

GPIO ZMHE R &l 7-1 Frs.
[ 7-1 GPIO 43R

7.1 $HiE

ahb_gpio

ahb_

io_bridge FPGA Fabric

io_gpio

FCLK—»

HCLK—
HRESETn—»
HSEL —»
HADDR[11:0] =
HTRANS[1:0]—»
HSIZE[2:0] =
HWRITE —
HREADY —»
HWDATA[31:0] —»
HREADYOUT «—
HRESP «+—
HRDATA[31:0] 4—
ECOREVNUM[3:0] —

«— PORTIN[15:0]

= PORTOUT[15:0]

—p PORTEN[15:0]

aop

—» PORTFUNC[15:0]
>
g

= GPIOINT[15:0] Pin Mux

10_EXP_INPUT[15:0]

?

10_EXP_OUTPUT(15:0]

> .
A
110 pad

10_EXP_OUTPUTEN[15:0]

—» COMBINT

Alternate function signals

7.2 BEHREX

GPIO ZFfE#s i€ L3k 7-1 firn. GPIO s € XA T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

% 7-1 GPIO FHEH{EN
WA | Hihb WA | KRB | R | WliRfE | ik
DATA 0x0000 RW | 16 0x---- [15:0] Data value

Read Sampled at pin
Write to data output register

Read back value goes
through doubile flip-flop
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7 GPIO

7.2 A A7 aRE

IPUG533-2.2

W AFa AR

Hu ik i F2

=
W

HIsRfE

Eiiipay

Synchronize logic with delay
of two cycle.

DATAOUT

0x0004

RwW

16

0x0000

[15:0] Data output register
value

Read current value of data
output register

Write to data output register.

RESERVED

0x0008
-0x000C

Reserved

OUTENSET

0x0010

RwW

16

0x0000

[15:0] Output enable set
Write 1 to set the output
enable bit

Write 0 no effect

Read back 0 indicates the
signal direction as intput.

1 indicates the signal
direction as output.

OUTENCLR

0x0014

RwW

16

0x0000

[15:0] Output enable clear
Write 1 to clear the output
enable bit

Write 0 no effect

Read back 0 indicates the
signal direction as intput.

1 indicates the signal
direction as output.

ALTFUNCS
ET

0x0018

RwW

16

0x0000

[15:0] Alternative function set
Write 1 to set the ALTFUNC
bit

Write 0 no effect

Read back 0 for I/O

1 for an alternate function

ALTFUNCC
LR

0x001C

RwW

16

0x0000

[15:0] Alternative function
clear

Write 1 to clear the
ALTFUNC bit

Write 0 no effect
Read back 0 for 1/0
1 for an alternate function

INTENSET

0x0020

RwW

16

0x0000

[15:0] Interrupt enable set
Write 1 to set the enable bit
Write O no effect

Read back 0 indicates
interrupt disabled

1 indicates interrupt enabled.

INTENCLR

0x0024

RW

16

0x0000

[15:0] Interrupt enable clear
Write 1 to clear the enable bit
Write 0 no effect

Read back 0 indicates
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7 GPIO

7.2 A A7 aRE

IPUG533-2.2

W AFa AR

Hu ik i F2

=
W

HIsRfE

Eiiipay

interrupt disabled
1 indicates interrupt enabled.

INTTYPESE
T

0x0028

RwW

0x0000

[15:0] Interrupt type set
Write 1 to set the interrupt
type bit

Write 0 no effect

Read back 0 for LOW/HIGH
level

1 for falling edge or rising
edge

INTTYPECL
R

0x002C

RwW

16

0x0000

[15:0] Interrupt type clear
Write 1 to clear the interrupt
type bit

Write 0 no effect

Read back 0 for LOW/HIGH
level

1 for falling edge or rising
edge

INTPOLSET

0x0030

RwW

16

0x0000

[15:0] Polarity-level, edge
IRQ config

Write 1 to set the interrupt
polarity bit

Write 0 no effect

Read back O for LOW level or
falling edge

1 for HIGH level or rising
edge

INTPOLCL
R

0x0034

RW

16

0x0000

[15:0] Polarity-level, edge
IRQ config

Write 1 to clear the interrupt
polarity bit

Write 0 no effect

Read back 0 for LOW level or
falling edge

1 for HIGH level or rising
edge

INTSTATUS
/INTCLEAR

0x0038

RW

16

0x0000

[15:0] Write IRQ status clear
register

Write 1 to clear interrupt
request

Write 0 no 18ffect

Read back IRQ status
register

MASKLOW
BYTE

0x0400
-0x07FC

RW

16

OX----

Lower 8-bits masked access
[9:2] of the address value are
used as enable bit mask for
the access

[15:8] not used

[7:0] Data for lower byte
access,with [9:2] of address
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7 GPIO

7.3 Wit E X

W AFa AR

Hu ik i F2

HIsRfE

Eiiipay

value used as enable mask
for each bit

MASKHIGH
BYTE

0x0800 RW | 16
-0x0BFC

OX----

Higher 8-bits masked access
[9:2] of the address value are
used as enable bit mask for
the access

[15:8] Data for higher byte
access with [9:2] of address
value used as enable mask
for each bit

[7:0] not used

RESERVED

0x0C00 - -
-OxOFCF

Reserved

7.3 ¥R E X

GPIO ¥tk € LNk 7-2 fiss . GPIO #IaaibsE XA T
library\libraries\drivers\inc\GOWIN_M1_gpio.h,

%= 7-2 GPIO #l# 8t E X

IPUG533-2.2

TR

KA

HfE

ik

GPIO_Pin

uint32_t

GPIO_Pin_0
GPIO_Pin_1
GPIO_Pin_2
GPIO_Pin_3
GPIO_Pin_4
GPIO_Pin_5
GPIO_Pin_6
GPIO_Pin_7
GPIO_Pin_8
GPIO_Pin_9
GPIO_Pin_10
GPIO_Pin_11
GPIO_Pin_12
GPIO_Pin_13
GPIO_Pin_14
GPIO_Pin_15

16 bits GPIO
Pins

GPIO_Mode

GPIOMode_TypeDef

GPIO_Mode_IN
GPIO_Mode_OUT
GPIO_Mode_AF

16 bits GPIO
Pins mode

GPIO_Int

GPIOInt_TypeDef

GPIO_Int_Disable
GPIO_Int_Low_Level
GPIO_Int_High_Level
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

16 bits GPIO
Pins interrupt

19(71)




7 GPIO

7.4 WA TTE

7.4 WENIEFIER A

GPIO Ikah &A% FH 772403 7-3 flizs . GPIO BRBNFEFF € A T

IPUG533-2.2

library\libraries\drivers\src\GOWIN_M1_gpio.c.

& 7-3 GPIO BahigFRER /5 3%
e i34
GPIO_Init Initializes GPIOXx

GPIO_SetOutEnable

Sets GPIOx output enable

GPIO_ClIrOutEnable

Clears GPIOx output enable

GPIO_GetOutEnable

Returns GPIOx output enable

GPIO_SetBit

GPIO output one

GPIO_ResetBit

GPIO output zero

GPIO_WriteBits

GPIO output

GPIO_ReadBits

GPIO input

GPIO_SetAltFunc

Sets GPIOx alternate function enable

GPIO_CIrAltFunc

Clears GPIOx alternate function enable

GPIO_GetAltFunc

Returns GPIOx alternate function enable

GPIO_IntClear

Clears GPIOx interrupt request

GPIO_GetIntStatus

Returns GPIOx interrupt status

GPIO_SetiIntEnable

Sets GPIOx interrupt enable
Returns GPIOx interrupt status

GPIO_ClIrintEnable

Clears GPIOx interrupt enable
Returns GPIOx interrupt enable

GPIO_MaskedWrite

Setups GPIOx output value using masked access
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8 12C Master 8.1 FFE

I2C Master

8.1 FHE

Gowin_EMPU_M1 & —Niliid APB = 2815 1] 1) 12C Master #Mx
APB 2z

ol A FRIER 12C B 2l

SRS R E A

AT AR A

P A TR

PGS k. HE RGPS R

SCRREERAG . #& 1RE A R an A

SCRE T b AR

8.2 HFHREX

12C Master 717 &% L a1 8-1 fizr. 12C Master %17 #s & XA T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

& 8-1 I2C Master FEHBEN

TAEA AR | Hubb WA | SRR | W | WIRME it

Clock prescale register
[31:15] Reserved
[15:0] Prescale value =
sys_clk/(5*SCL)-1
[31:8] Reserved

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

[31:8] Reserved

[7:1] Next transmission
data

[0] Data direction

PRER 0x00 Rw | 32 OxO000FFFF

CTR 0x04 RW |32 0x00000000

TXR 0x08 WO | 32 0x00000000
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8 12C Master

8.3 Wzl F 7Tk

TAFERAHR | Mok fmAS

=
o

LGN Eiiipay

RXR 0x0C

32 | 0x00000000 | [31:8] Reserved

CR 0x010

WO

[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

32 0x00000000

SR 0x14

RO

[31:8] Reserved

signal from slave
[6] 12C busy status
[5] Arbitration loss
[4:2] Reserved

[1] Data transmission
status flag

[0] Interrupt flag

32 0x00000000

8.3 WENIEFERSE

12C Master IXZFE P T, W13k 8-2 Fizr. 12C Master JXah %7 &

X ALTF library\libraries\drivers\src\GOWIN_M1_i2c.c.
3k 8-2 I2C Master BRIFEFER /5%

B IR
[12C_Init 12C Initialization
[2C_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

I2C_Rate_Set Set 12C traffic rate
I2C_Enable Enable 12C bus
12C_UnEnable Disable 12C bus

12C_InterruptOpen

Open 12C interrupt

I2C_InterruptClose

Close 12C interrupt

IPUG533-2.2
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[7:0] Last received data

[0] Interrupt acknowledge

[7] Receive acknowledge




9 SPI Master 9.1 FFE

SPI Master

9.1 FHE

Gowin_EMPU_M1 & —/Niliid APB &L 2875 7 ) SPI Master 4% :
APB 2z

XL IR B AT Bl A 4

S FF Master TAE#E3

SCRE AT OB 1R A B AR A7

SPI 77 A2 [ B AT B oA % v e

B B A7 A AU Ak A A7 a8 e

9.2 HFHFRAEN

SPI Master & {728 & X N3k 9-1 Fizn. SPI Master &7 47 #% & X AL T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,
%= 9-1 SPI Master SERBEN
FAe AR | Hhbmfe | 285

FE | WInE | iR

0X00000 Read data register
RDATA 0x00 RO |32 oéo [31:8] Reserved
[7:0] Read data

0X00000 Write data register
WDATA 0x04 WO | 32 oéo [31:8] Reserved
[7:0] Write data

[31:8] Reserved

[7] Overflow error status
[6] Receive ready status
[5] Transmit ready status
0x00000 | [4] Be transmitting

000 [3] Transmit overrun error
status

[2] Receive overrun error
status

[1:0] Reserved

=k

STATUS 0x08 RW |32
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9 SPI Master

9.3 Witk e X

WAL AR | kb iwAE | RM | WE | WIdRE |
0x00000 | [31:1] Reserved
SSMASK 1 0x0C RW | 32 000 [0] Select and enable slave
[31:5] Reserved
[4:3] Clock selected, CLK_I/
0x00000 | 2/4/6/8
CTRL Ox10 | RW 1321 509 [2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first

9.3 ML ENX

SPI Master #lis4kE X, W 9-2 fizx. SPI Master #J4f4k & XA T

library\libraries\drivers\inc\GOWIN_M1_spi.h,

& 9-2 SPI Master #IaHE X

KR byt Bl it
MSB/LSB first

DIRECTION | uint8_t 1/0 transmission

uinte_ 0: MSB first;

1: LSB first.
Posedge/Negedge
transmit data

PHASE uints_t 1/0 0: Sample at posedge

— edge;

1: Sample at negedge
edge.
Initialize polarity to

POLARITY int8 1/0 one/zero

uintg_t 0: Idle sclk low;
1: Idle sclk high.
CLKSEL_CLK_DIV_2
. CLKSEL_CLK_DIV_4 Select clock divided
CLKSEL uint8_t CLKSEL_CLK_DIV_6 | 2/4/6/8
CLKSEL_CLK_DIV_8

9.4 WENIEFERTSE

SPI Master IRshFE #7712, 3R 9-3 fizs. SPI Master X532 7

IPUG533-2.2

5E X AT library\libraries\drivers\src\GOWIN_M1_spi.c.
3 9-3 SPI Master BRIZFER S %

K

Eiiipay

SPI_Init

Initializes SPI

SPI_SetDirection

Sets direction

SPI_ClIrDirection

Clears direction

SPI_GetDirection

Returns direction

SPI_SetPhase

Sets phase
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9 SPI Master 9.4 IKENFE A i
e it
SPI_CIrPhase Clears phase
SPI_GetPhase Returns phase
SPI_SetPolarity Sets polarity
SPI_ClIrPolarity Clears polarity
SPI_GetPolarity Returns polarity
SPI_SetCIkSel Sets clock selection
SPI_GetClkSel Returns clock selection
SPI_GetToeStatus Reads transmit overrun error status
SPI_GetRoeStatus Reads receive overrun error status
SPI_GetTmtStatus Reads transmitting status
SPI_GetTrdyStatu Reads transmit ready status
SPI_GetRrdyStatus Reads receive ready error status
SPI_GetErrStatus Reads error status
SPI_CIrToeStatus Clears transmit overrun error status
SPI_CIrRoeStatus Clear receive overrun error status
SPI_CIrErrStatus Clears error status
SPI_ReadWriteByte Full duplex read and write a byte
SPI_WriteData Writes data
SPI_ReadData Reads data
SPI_Select_Slave Select slave
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10 RTC

10.1 $#1E

10.1 431

IPUG533-2.2

APB £ 3% 1
32-bit 7%

32-bit Match 77 %%
32-bit L5

1 ORTC

Gowin_EMPU_M1 .8 1 AMdidt APB &4 1511 32 fiz RTC 4hik:

MCU iliif APB & 2k#% 15 RTC IS5 H e =HIAIRESEE . s
iy N8P CLK1HZ (3 1 RTCSRCCLK #2 A 3.072MHz K8 N, RTC

AN AHZ) ETHIRE, 32-bit B,

MWt B R AR E TS, AT EE. ERGENN, HitEEEM 1
FaaiH %, 3 35 Kl OXFFFFFFFF, SRJ5 [RS8 O FFuG 4k gk,

it 5 Load %7748 RTC_LOAD VALUE, S2¥l RTC ks s 7.
i1 Data 27 f£2% RTC_CURRENT _DATA, #£HL RTC 4Ri 4.
i35 RTC_MATCH_VALUE %:777%, 4wf% Match %17 5%.

RTC gE5HER, anl&l 10-1 FiRs
10-1 RTC Z5#31EE

PCLK CLK1HZ
Writs
»
Register Control
Read block block
PCLK >
Y A
AMBA Control
AMBA APB stoti
APB interface
Read Update 3
data data Match value
g Update | counter
block block
L Sync
- block
nPOR——»

» RTCINTR

—— nRTCRST
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10 RTC

10.2 788 € X

10.2 HFEFRRENX

RTC & {748 € X% 10-1 fin. RTC & AFds € XA T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,
£ 10-1 RTC FERENX

IPUG533-2.2

EREE

Hutik 2

il

i

FIha1E

fihiid

RTC_CURRE
NT_DATA

0x000

RO

32

0x00000000

Data Register
[31:0] Current value

RTC_MATCH_
VALUE

0x004

RwW

32

0x00000000

Match Register

If current value equals
match register’s
value, generate
interrupt.

[31:0] Match data

RTC_LOAD_V
ALUE

0x008

RwW

32

0x00000000

Load Register

Initialized value, start
counter based on this
value

[31:0] Load data

RTC_CTROLL
ER_REG

0x00C

RwW

32

0x00000000

Control Register
Start RTC counter
[31:1] Reserved

[0] Start RTC counter

RTC_IMSC

0x010

RwW

32

0x00000000

Interrupt mask set and
clear register

Enable or disable
interrupt

[31:1] Reserved
[0] Enable interrupt

RTC_RIS

0x014

RO

32

0x00000000

Raw interrupt status
register

Get current raw
unmasked interrupt
status

[31:1] Reserved

[0] Current raw
unmasked interrupt
status

RTC_MIS

0x018

RO

32

0x00000000

Masked interrupt
status register

Get current masked
interrupt status
[31:1] Reserved

[0] Current masked
interrupt status

RTC_INTR_CL
EAR

0x01C

e

32

0x00000000

Interrupt clear register
Clear current interrupt
[31:1] Reserved
[0] Clear current
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10 RTC 10.3 DXENFE 748 A Ji 2

=
&

W AFa AR Huhkfmts | KA HIsRfE ik

interrupt

10.3 EEIEFER TS %

RTC IXzh2 P8 H /i, Wk 10-2 fion. RTC IRENFEST & XA T
library\libraries\drivers\src\GOWIN_M1_rtc.c.

IPUG533-2.2

7k 10-2 RTC EEiEFER 5 E
B Eii%
RTC_init Initialize RTC

Get_Current_Value

Get RTC current value of data register

Set_Match_Value

Set RTC match value of match register

Get_Match_Value

Get RTC match value of match register

Set _Load Value

Set RTC load value of load register

Get_Load_Value

Get RTC load value of load register

Start RTC

Start RTC counter

Close_RTC

Cloase RTC counter

RTC_Inter_Mask_Set

Set RTC interrupt mask

Get_RTC_Control_value

Get value of control register

RTC_Inter_Mask_Clr

Clear RTC interrupt mask

Get_RTC Inter_Mask value

Get RTC interrupt mask

Clear_RTC _interrupt

Clear RTC interrupt
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11 TRNG 11.1 454

J I B

Gowin_EMPU_M1 t15 1 /ANl APB B4k 1 (9 32 fir TRNG 4% -
By 2= E AR — D HOE BN LA R

A — A T A R T PN U

W MCU W1 200MHz 1217, 724 —> 10K bits/s [

APB 241,

11.2 FHFEHEX

TRNG Zi {78578 L U5R 11-1 Fisn. TRNG Zif7a% 8 AT
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

11.1 4F4E

& 11-1 TRNG FHERENX
FAT-tos 44 TR ke KB | R | WIRME | Rk
RESERVEL1 0x000- - - - Reserved
O0x0FC
RNG_IMR 0x100 RwW | 32 0x0000 | Interrupt mask register

000F [31:4] Reserved

[3] Mask the Von
Neumann error

[2] Mask the CRNGT
error

[1] Mask the
Autocorrelation error

[0] Mask when the TRNG
has collected 192 bits

RNG_ISR 0x104 RO 32 0x0000 | Interrupt status register
0000 [31:4] Reserved

[3] A Von Neumann error
[2] A Continuos Random
Number Generation
Testing (CRNGT) error
[1] The Autocorrelation
test failed four timers in a
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row.
[0] Setto 1, when 192
bits have been collected,
and EHR_DATAJ[0-5]
registers are ready to be
read.

RNG_ICR

0x108

wO

32

0x0000
0000

Interrupt clear register
[31:4] Reserved

[3] Clear a Von
Nenumann error

[2] Clear a CRNGT error
[1] Software cannot clear

this bit, only a TRNG
reset can clear this bit.
[0] Set to 1 after
EHR_DATAJ[0-5] have
been read

TRNG_CONF
IG

0x10C

Rw

32

0x0000
0000

Configuration register
[31:2] Reserved

[1:0] Selects the number
of inverters:

00 = Selects the shortest
inverter chain length

01 = Selects the short
inverter chain length

10 = Selects the long
inverter chain length

11 = Selects the longest
inverter chain length

TRNG_VALI
D

0x110

RO

32

0x0000
0000

Valid register

[31:1] Reserved

[0] TRNG is complete,
data can be read from
EHR_DATA[0-5]

EHR_DATAO

EHR_DATA1

EHR_DATAZ2

EHR_DATAS

EHR_DATA4

EHR_DATAS

0x114—
x128

RO

32

0x0000
0000

Entropy holding register
data register

Return 32 bits from the
192-bit EHR

DATAQO returns bit[31:0]
DATAL returns bit[63:32]
DATAZ returns bit[95:64]
DATAS3 returns
bit[127:96]

DATA4 returns
bit[159:128]

DATAS returns
bit[191:160]

RND_SOUR
CE_ENABLE

0x12C

RW

32

0x0000
0000

Random source enable
register
[31:1] Reserved
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[0] 1 = enable entropy
source; 0 = disable
entropy source

SAMPLE_CN
Tl

0x130

RwW

0x0000
FFFF

Sample count register

[31:0] Sets the number of
rng_clk cycles

AUTOCORR

_STATISTIC

0x134

RwW

32

0x0000
0000

Autocorrelation register
[31:22] Reserved
[21:14] Count each time
an autocorrelation test
fails

[13:0] Count each time
an autocorrelation test
starts

TRNG_DEBU
G_CONTROL

0x138

RO

32

0x0000
0000

Debug control register
[31:4] Reserved
[3] The autocorrelation
test is bypassed

[2] The CRNGT testis
bypassed

[1] The Von Neumann
balancer is bypassed

[0] Reserved

RESERVE?2

0x13C

Reserved

TRNG_SW_
RESET

0x140

WO

32

0x0000
0000

Reset register
[31:1] Reserved

[0] Writing 1 to this
register causes an
internal TRNG reset

RESERVES

0x144-
0x1B4

Reserved

TRNG_BUSY

0x1B8

RO

32

0x0000
0000

Busy register
[31:1] Reserved

[0] Relects the status of
rng_busy signal

RST_BIT_CO
UNT

0x1BC

wO

32

0x0000
0000

Reset bit counter register
[31:1] Reserved

[0] Write any value to this
bit resets the bits counter
and TRNG valid registers

RESERVE4

0x1CO-
0x1DC

Reserved

RNG_BIST
CNTRO

RNG_BIST_
CNTR1

RNG_BIST_
CNTR2

Ox1EO-
Ox1ES8

RO

32

0x0000
0000

BIST counter registers
Return the collected BIST
results

[31:22] Reserved

[21:0] Returns the results
of the TRNG BIST
counter
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11 TRNG

11.3 IRSHFEFAE FH 51k

11.3 EEEFER TS E

TRNG BN H 77k 5R 11-2 Fizs. TRNG SRE0FE T & AL T

IPUG533-2.2

library\libraries\drivers\src\GOWIN_M1_trng.c.
% 11-2 TRNG BzhizRrER 75 3%

e

ik

Init. TRNG

Initialized TRNG

Set_Interrupt_Mask

Set interrupt mask

Get_Int_State

Get interrupt status

Clear_Int

Clear interrupt

Set_Config

Set config register

Get_EHR_Data

Get Entropy holding data

Set_ Random_Source_Enable

Set random source enable register

Clr_Random_Source_Enable

Clear random source enable register

Set_Sample_Count

Set sample count register

Trng_SW_Reset

Reset TRNG

Get_TRNG_State

Get TRNG state

Reset_Bit_Count

Reset bit count register

Get_BIT_Counter

Get bits count register

Set_Debug_Control

Set debug control register

Fail_Start_State_times

Get autocorrelation register

Clr_Fail_Start_State_register

Clear autocorrelation register
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12 DualTimer 12.1 $#1E

1 2DualTimer

Gowin_EMPU_M1 & 1 NS APB R R 1) 32 A2 A1 16 £
DualTimer #pi% :

® APB Mz
® AT YRFEI) 32-bit 5L 16-bit 3|4 &
® {RIiHEAR BB T O W AEAL F= A R by

122 FHFEHEX

DualTimer #7853 € LW 12-1 iz, DualTimer 27 {745 & X AL T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

12.1 4F4E

& 12-1 DualTimer FHFR{/EN
AT Ax A PR bk | RAL | BEEE | WIRMH | Rk
TIMER1LOA | 0x00 RwW | 32 0x0000 | Timerl load register
D 0000 [31:0] Timer1 load value
TIMER1VAL | 0x04 RO 32 OxFFFF | Timerl current value
UE FFFF register
[31:0] Timerl current value
TIMER1CON | 0x08 RW |32 0x0000 | Timerl control register
TROL 0020 [31:8] Reserved

[7] Timer enable

[6] Timer mode

[5] Interrupt enable

[4] Reserved

[3:2] Timer prescale

00 = clock is divided by 1
01 =clock is divided by 16
10 = clock is divided by 256
11 Undefined

[1] Timer size

0 = 16-bit counter, default
1 = 32-bit counter
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[0] One-shot count
0 = wrapping mode, default
1 = on-shot mode

TIMERIINTC
LR

0x0C

WO

Timer1 interrupt clear
register

Any write clears the
interrupt output of the
counter

TIMER1RIS

0x10

RO

32

0x0000
0000

Timerl raw interrupt status
register

[31:1] Reserved

[0] Raw interrupt status from
the counter

TIMER1IMIS

0x14

RO

32

0x0000
0000

Timerl interrupt status
register
[31:1] Reserved

[0] Enable interrupt status
from the counter

TIMER1BGL
OAD

0x18

RW

32

0x0000
0000

Timerl background load
register

[31:0] The value used to
reload the counter

RESERVEL1

Reserved

TIMER2LOA
D

0x00

RW

32

0x0000
0000

Timer2 load register
[31:0] Timer2 load value

TIMER2VAL
UE

0x04

RO

32

OXFFFF
FFFF

Timer2 current value
register
[31:0] Timer2 current value

TIMER2CON
TROL

0x08

RW

32

0x0000
0020

Timer2 control register
[31:8] Reserved

[7] Timer enable

[6] Timer mode

[5] Interrupt enable

[4] Reserved

[3:2] Timer prescale

00 = clock is divided by 1
01 = clock is divided by 16
10 = clock is divided by 256
11 Undefined

[1] Timer size

0 = 16-bit counter, default
1 = 32-bit counter

[0] One-shot count

0 = wrapping mode, default
1 = on-shot mode

TIMERZINTC
LR

0x0C

WO

Timer2 interrupt clear
register
Any write clears the
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interrupt output of the
counter

TIMERZ2RIS 0x10 RO

32

0x0000
0000

Timer2 raw interrupt status
register

[31:1] Reserved

[0] Raw interrupt status from
the counter

TIMER2MIS | Ox14 RO

32

0x0000
0000

Timer2 interrupt status
register

[31:1] Reserved

[0] Enable interrupt status
from the counter

TIMER2BGL
OAD

0x18 RW

32

0x0000
0000

Timer2 background load
register

[31:0] The value used to
reload the counter

12.3 WRIIEFIEA T

DualTimer Xz 2713 FH 72 0% 12-2 fizn. DualTimer ISR &
M AZF library\libraries\drivers\src\GOWIN_M1_dualtimer.c.

IPUG533-2.2

%% 12-2 DualTimer IREHFEFER 5 &

e

ik

DUALTIMERZ1_Init

Initialized DualTimerl

DUALTIMER2_Init

Intiialized DualTimer2

Clear_DULATIMER__interrupt

Clear DualTimer interrupt

Dtimer_MODE_function

Set timer mode of DualTimerl or
DualTimer2

Dtimer_PRE_function

Set timer prescale of DualTimerl or
DualTimer2

INIT_NUM_load_function

Set load value of DualTimer1 or
DualTimer2

ENABLE_interrupt_Dtimer_function

Enable interrupt of DualTimerl or
DualTimer2

TIMER_SIZE_function

Set timer size of DualTimerl or
DualTimer2

ENABLE_Dtimer_function

Enable DualTimerl or DualTime2

Get_DULATIMER_interrupt_num

Get timer ID of DualTimerl or
DualTimer2
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13 SD-Card 13.1 KL

1 3 SD-Card

Gowin_ EMPU_M1 434 1 /Mt APB #4255 11 SD-Card 4%
SCHF SDIMMC g A7 =

SCREAEf R ) E 4L

{7 BLf) SPI L2k 15 il 75 20

SCFF block #2F1 block 5

W 512 75 IO K IR G247 X

APB 2z

APB $ [1H1 SPI 4 1438 48 Mk 37 1N

B AL 4 B2 SDIMMC 174 1) i K

N7+ FAT16. 4GB LA H) SD-Card

13.2 FHFEMREN

SD-Card 77 ff#s & X W3R 13-1 fizn. SD-Card 25 f7-#8 & XA T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

13.1 431

% 13-1 SD-Card FERZRENX
A7 A SR HudbfwAs | KA | SR | WUAARME | Fd
SPI_MASTER_V | 0x000 RW |8 0x00 SPI master version register
ERSION [7:4] Major revision number
[3:0] Minor revision number
SPI_MASTER_C | 0x001 WO |8 0x00 SPI master control register
ONTROL [7:1] Reserved
[0] Reset core logic and
register
1 = Reset core logic and
register, self clearing
TRANS_TYPE 0x002 RW |8 0x00 Transaction type register
[7:2] Reserved
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[1:0] Set the transaction
type

00 = Direct access

01 = Initialized SD

10 = Read SD block

11 = Write SD block

TRANS_CTRL 0x003 WO |8 0x00 Transaction control register
[7:1] Reserved
[0] Start transaction

1 = Start transaction, self
clearing

TRANS_STS 0x004 RO 8 - Transaction status register
[7:1] Reserved

[0] Transaction busy

1 = Transaction busy

TRANS_ERROR | 0x005 RO 8 - Transaction error register
[7:6] Reserved

[5:4] SD write error

00 = Write no error

01 = Write command error
10 = Write data error

11 = Write busy error

[3:2] SD read error

00 = Read no error

01 = Read command error
10 = Read token error
[1:0] SD initialize error

00 = Initialize no error

01 = Initialize command 0
error

10 = Initialize command 1
error

DIRECT_ACCES | 0x006 RW |8 0x00/ | Data direct access register
S _DATA - [7:0] Transmit data
Set TX_DATA prior to
starting a
DIRECT_ACCESS
transaction

[7:0] Receive data
Read RX_DATA after
completing a
DIRECT_ACCESS
transaction

SD_ADDR_7_0 | 0x007 RW |8 0x00 SD address [7:0] bit
register
[7:0] SD_ADDR[7:0]

SD_ADDR_15 8 | 0x008 RW |8 0x00 SD address [15:8] bit
register
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[7:0] SD_ADDR[15:8]

SD_ADDR_23 1
6

0x009

(o]

0x00

SD address [23:16] bit
register
[7:0] SD_ADDR][23:16]

SD_ADDR_31 2
4

0x00A

RwW

0x00

SD address [31:24] bit
register
[7:0] SD_ADDR][31:24]

SPI_CLK_DEL

0x00B

RwW

0x00

SPI clock control register

[7:0] Control the frequency
of the SPI_CLK after SD
initialization is completed

RESERVEDO

0x00C-
0x00F

Reserved

RX_FIFO_DATA

0x010

RwW

SPI block reading data
register

[7:0] SD/MMC block read
data, fifo size matches the
SD/MMC block size of 512
bytes

RESERVED1

0x011

Reserved

RX_FIFO_DATA

_COUNT_MSB

0x012

RO

MSB byte of reading data
count register

[7:0] MSByte of
FIFO_DATA_COUNT,
indicates the number of
data entries within the fifo

RX_FIFO_DATA

_COUNT_LSB

0x013

RO

LSB byte of reading data
count register

[7:0] LSByte of
FIFO_DATA_COUNT,
indicates the number of
data entries within the fifo

RX_FIFO_CONT
ROL

0x014

WO

0x00

SD block reading data
control register

[7:1] Reserved

[0] Force fifo empty

1 = Force fifo empty, delete
all the data samples within
the fifo, self clearing

RESERVED2

0x015-
0x019

Reserved

TX_FIFO_DATA

0x020

WO

SD block writing data
register

[7:0] SD/MMC block write
data, fifo size matches the
SD/MMC block size of 512
bytes

RESERVEDS

0x021-
0x023

Reserved
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13 SD-Card

13.3 WRENFE (I 77 7%

R RN sk fAs | SRR | W | WUAAME | fhd
TX_FIFO_CONT | 0x024 WO |8 0x00 SD block writing data

ROL

control register
[7:1] Reserved
[0] Force fifo empty

1 = Force fifo empty, delete
all the data samples within
the fifo, self clearing

13.3 BN ER TS %

SD-Card IXsh L% 77 n# 13-2 ffizn. SD-Card WRBhFER & X AL
T library\libraries\drivers\src\GOWIN_M1_sdcard.c.

#% 13-2 SD-Card IREIFEF(ERA A%

IPUG533-2.2

K

Eitipa

SD_Init

SD hardware initialization

SD_BlockWrite

SD block write data, block size is 512 bytes.

SD_BlockRead

SD block read data, block size is 512 bytes.
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14 CAN

14.1 $H1E

14.1 4F4E

IPUG533-2.2

jl%lCAN

Gowin_EMPU_M1 & 1 ANi@ ik AHB 2265 17 (1) CAN 4%
AHB M2k
%4 CAN2.0A F1 CAN2.0B i % 1SO 11898-1 hxifk:

3+ CAN-FD: 41 1SO CAN FD, #i#& Mttt (Bosch) X, #5#&
ISO/DIS 11898-1.

ML R GE AT CAN EL 2RI o
RIGILEEAF TS, EIEREGAAIX RN, DMEAES 2 1N R
B PIENIENCH S . B2 X IR EEAE IP Core BCEN, Wi 24
By SCRERBZMIX, UGt XA s s ik gz X, CPU Al 7y
B BN X AR, HT AL, RN R gL g2 X .

PP T E N 1-16 1

AR R R T g (BRP): #R#E CAN Mzt h 4 pl TQ CLK, 8
fii. BRP ZA7 88 FF 4 704531 255 34

14.2 FHFESHEEN

CAN ZFA7 88 WK 14-1 frok. CAN ZFf78%5E AL T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,

% 14-1 CAN FEEBEN

WAF AR AATR

Mo btk ¥

KA

LS

LN

ik

SRST

0x0000

RW

32

0x00000000

Software reset register
[31:1] Reserved

[0] Control reset

1 = Hardware reset

0 = Software reset

CMD

0x0004

RW

32

0x00000000

Command register
[31:1] Reserved
[0] Command settings
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1 = Working mode
0 = Command mode

BRP

0x0008

RW

0x00000000

Baud rate prescalar
register

[31:8] Reserved
[7:0] Baud rate
prescalar

BTN

0x000C

RW

32

0x00000000

Bit timing (nominal)
register

[28:24] sjw_nom

[13:8] phseg2_nom,
PHASE_SEG2
window’s width

[5:0] phsegl nom,
PROP_SEG+PHASE _
SEG1 window’s width

BTD

0x0010

RW

32

0x00000000

Bit timing (data) register
[26:24] sjw_d

[11:8] phseg2_d,
PHASE_SEG?2
window’s depth

[3:0] phsegl_d,
PROP_SEG+PHASE _
SEG1 window’s depth

RSVDO

0x001C

Reserved

0x0020

RO

32

0x00000000

Interrupt status register
[31] Bus off status

[27] TX message
successfully

[26] TX message retry
[25] TX message failed
[23] TX high-priority
message successfully
[22] TX high-priority
message retry

[21] TX high-priority
message failed

[8] Error status

[5] TX high-priority fifo
overflow

[4] TX fifo overflow

[1] RX fifo overflow

[0] RX fifo valid

0x0024

RW

32

0x00000000

Interrupt enable register
[31] Enable us off

[27] Enable TX
message successfully

[26] Enable TX
message retry

IPUG533-2.2

41(71)




14 CAN

14.2 547235 X

IPUG533-2.2

W AFa AR

Mok (i ke

i
&

LGN

fliik

[25] Enable TX
message failed

[23] Enable TX high-
priority message
successfully

[22] Enabe TX high-
priority message retry
[21] Enable TX high-
priority message failed
[8] Enable Error status
[5] Enabe TX high-
priority fifo overflow

[4] Enable TX fifo
overflow

[1] Enable RX fifo
overflow

[0] Enable RX fifo valid

0x0028

WO

32

0x00000000

Interrupt clear register
[31] Clear bus off status
[27] Clear TX message
successfully status

[26] Clear TX message
retry status

[25] Clear TX message
failed status

[23] Clear TX high-
priority message
successfully status

[22] Clear TX high-
priority message retry
status

[21] Clear TX high-
priority message failed
status

[8] Clear Error status
status

[5] Clear TX high-
priority fifo overflow
status

[4] Clear TX fifo
overflow status

[1] Clear RX fifo
overflow status

[0] Clear RX fifo valid
status

RSVD1

0x002C

Reserved

CFG

0x0030

RW

32

0x00000000

Configuration register
[4] Configure
disprotexceponres

1 ="res’ is FORM-
ERROR
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0 = ‘res’ is exception
[0] Configure isofd

1 =1S0O FD mode

0 = non ISO FD mode

RSVD2

0x0034-
0x003C

Reserved

RXBCFG

0x0040

RW

32

0x00000000

RX buffer/fifo
configuration register
[31:16] RX buffer's
ending offset

[15:0] RX buffer’s start
offset

TXBCFG

0x0044

RW

32

0x00000000

TX buffer/fifo
configuration register
[31:16] TX buffer's
ending offset

[15:0] TX buffer’s start
offset

TXHBCFG

0x0048

RW

32

0x00000000

TX high-priority/fifo
configuration register
[31:16] TX high-priority
buffer's ending offset
[15:0] TX high-priority
buffer’s start offset

RSVD3

0x004C

Reserved

TXBRETRY

0x0050

RW

32

0x00000000

TX buffer retry counter

TXHBRETRY

0x0054

RW

32

0x00000000

TX high-priority buffer
retry counter

TXMSGSTS

0x0058

RO

32

0x00000000

Transmit message
status register

[31:30] TX message
status

00 = Successfully
10 = Retry
11 = Failed
[28:0] Message ID

TXHMSGSTS

0x005C

RO

32

0x00000000

Transmit high-priority
message status register
[31:30] TX high-priority
message status

00 = Successfully

10 = Retry

11 = Failed

[28:0] Message ID

ERRSTS

0x0060

RW

32

0x00000000

Error status register
[4] CRC error

[3] ACK error

[2] FORM error
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[1] BIT error
[0] STUFF error

ERRCNTR

0x0064

RO

0x00000000

Error counter register
[24:16] TX error counter
[8:0] RX error counter

RSVD4

0x0068-
0x00FC

Reserved

AF

0x0100-
0x100+(4
*N)

RW

32

0x00000000

Receive acceptance
filter register

[31] Enable
1=Valid

0 = Invalid

[30] IDE

1 = Extended frame
0 = Normal frame

[29] Extended data
length

1 = Match FD frame

0 = Match normal frame
[28:18] Basic ID

[17:0] ID Extension

AFM

0x0140-
0x140+(4
*N)

RW

32

0x00000000

Receive acceptance
filter mask register

[28:18] Basic ID mask

[17:0] ID Extension
mask

RSVDS5

0x0180-
O0x01FC

Reserved

RXB

0x0200

RO

32

0x00000000

Receive buffer/fifo
window register

TXB

0x0204

WO

32

0x00000000

Transmit buffer/fifo
window register

TXHB

0x0208

WO

32

0x00000000

Transmit high-priority
buffer/fifo window
register

TXBSTS

0x020C

RO

32

0x00000000

Transmit buffer/fifo
status

[31] txbwerr
[15:0] txbspace

TXHBSTS

0x0210

RO

32

0x00000000

Transmit high-priority
buffer/fifo status

[31] txhbwerr

[15:0] txhbspace

RXBSTS

0x0214

RO

32

0x00000000

Receive buffer/fifo
status

[15:0] rxbdepth
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14 CAN 14.3 WRENFE (I 77 7%

14.3 EEIEFER TS E

CAN ZRzhFE A 7k, in#k 14-2 s CAN XshER 2 XA T
library\libraries\drivers\src\GOWIN_M1_can.c.

IPUG533-2.2

#* 14-2 CAN BhigFER %
EN i3
can_srst Start hard reset

can_set _cmd

Enable working mode

can_set_brp

Set baud rate prescalar

can_set_btn_phsegl_nom

Set PROP_SEG+PHASE_SEG1 window’s
width

can_set_btn_phseg2_nom

Set PHASE_SEG2 window’s width

can_set_btn_sjw_nom

Set sjw_nom

can_set_btn

Set BTN register

can_read_btn_phsegl nom

Get PROP_SEG+PHASE_SEG1 window’s
width

can_read_btn_phseg2_nom

Get PHASE_SEG2 window’s width

can_read_btn_sjw_nom

Get sjw_nom

can_set_btd phsegl_d

Set PROP_SEG+PHASE_SEG1 window’s
depth

can_set_btd phseg2 d

Set PHASE_SEG2 window’s depth

can_set btd sjw_d

Set sjw_d

can_set btd

Set BTD register

can_read_btd phsegl d

Get PROP_SEG+PHASE_SEG1 window’s
depth

can_read_btd phseg2 d

Get PHASE_SEG2 window’s depth

can_read _btd sjw_d

Get sjw_d

can_read_is_bit

Get IS register bits function

can_set_ie_bit

Set |E register bits function

can_clear_ie_bhit

Clear IE register bits function

can_read_ie_hit

Get IE register bits function

can_set_ic_bit

Set IC register bits function

can_set_cfg_bit_as_one

Set CFG register bits function

can_set_cfg_bit_as_zero

Clear CFG register bits function

can_read_cfg_bhit

Get CFG register bits function

can_set_rxbcfg_rxb_start

Set RX buffer start offset in RXBCFG

can_read_rxbcfg_rxb_start

Get RX buffer start offset in RXBCFG

can_set_rxbcfg_rxb_end

Set RX buffer ending offset in RXBCFG

can_read_rxbcfg_rxb_end

Get RX buffer ending offset in RXBCFG

set_rxbcfg

Set RX buffer start and ending offset

can_set_txbcfg_txb_start

Set TX buffer start offset in TXBCFG
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EN it

can_read_txbcfg_txb_start Get TX buffer start offset in TXBCFG

can_set_txbcfg_txb_end Set TX buffer ending offset in TXBCFG

can_read_txbcfg_txb_end Get TX buffer ending offset in TXBCFG

set_txbcfg Set TX buffer start and ending offset

can_set_txhbcfg_txhb_start Set TX high-priority buffer start offset in
TXHBCFG

can_read_txhbcfg_txhb_start Get TX high-priority buffer start offset in
TXHBCFG

can_set_txhbcfg_txhb_end Set TX high-priority buffer ending offset in
TXHBCFG

can_read_txhbcfg_txhb_end Get TX high-priority buffer ending offset in
TXHBCFG

set_txhbcfg Set TX high-priority buffer start and ending
offset

can_set_txbretry Set TX buffer retry

can_read_txbretry Get TX buffer retry

can_set_txhbretry Set TX high-priority buffer retry counter

can_read_txhbretry Get TX high-priority buffer retry counter

can_read_txmsgsts Get TX message status

can_read_txmsgid Get TX message ID

can_read_txhmsgsts Get TX high-priority message status

can_read_txhmsgid Get TX high-priority message ID

can_read_errsts Get error status

can_read_errcntr_rec Get RX error counter

can_read_errcntr_tec Get TX error counter

can_set_af bit as one Set AF bits function

can_set_af bit as zero Clear AF bits function

can_read_af bit Get AF bits function

can_set_af ie Set AF ID Extension

can_read_af ie Get AF ID Extension

can_set_af bid Set AF basic ID

can_read_af bid Get AF basic ID

can_set_afm_ie Set AFM ID Extension mask

can_read_afm_ie Get AFM ID Extension mask

can_set_afm_bid Set AFM basic ID mask

can_read_afm_bid Get AFM basic ID mask

can_read_rxb Get RXB register

can_set_txb Set TXB register

can_set_txhb Set TXHB register

can_read_txbsts_tdbspace Get txbspace
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can_read_txbsts txbwerr Get txbwerr
can_read_txhbsts_txhbspace Get txhbspace
can_read_txhbsts txhbwerr Get txhbwerr
can_read_rxbsts Get rxbdepth
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15 Ethernet 15.1 KFE

1 5 Ethernet

Gowin_EMPU_M1 & 1 4~ it AHB 22875 17 [ Ethernet #h % :
AHB 21

scHl IEEE802.3 #rii %} Ethernet MAC JZ I ZhREfliik
SCHE RGMIVGMIMIL 211

¢ 10/100/1000M i %

SCREAUT AT, X TARE 2R SCRF b R I
SCRFF P AL R B3R IS CRC

SCFFE AN pad T fg

SCRE LK Mgt 73 2K 4 1t

SCRE UK Mg iR gt vt

XFFIFG AIECE D Re

Y HF Jumbo

IR T K Flow Control

¥ ¥f Management 11 mdc. mdio

15.2 HFHEAREN

Ethernet 2 /7 2% & X WK 15-1 ffi7n. Ethernet & f748 & X A7 T
library\libraries\cmsis\cm1\device_support\ GOWIN_M1.h,
3R 15-1 Ethernet FFR/EN
AAF AR TR H bk % KA | T | WIMGE EiiTpa
ETH_TX_DATA | 0x000-Ox5FF WO | 32 0x00000000 | Transmit data registers
ETH_RX DATA | 0x000-Ox5FFF | RO 32 0x00000000 | Receive data registers

ETH_TX_LENGT | 0x600 RwW | 32 0x00000000 | Transmit data length
H [31:11] Reserved
[10:0] TX data length

15.1 431
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15.2 34728 8 X

A AEBR AR HhhE i F% FRA | W | WIMRME i34
ETH TX_EN 0x604 RW | 32 0x00000000 | Transmit enable

[31:1] Reserved

[0] Enable TX
ETH_TX_FAIL 0x608 RW | 32 0x00000000 | Transmit failed status

[31:3] Reserved

[2] TX late

[1] TX excessive

[0] TX failed
ETH_TX IS 0x60C RO 32 0x00000000 | Transmit interrupt status

[31:1] Reserved

[0] TX interrupt status
ETH_TX_IC 0x610 WO | 32 0x00000000 | Transmit interrupt clear

[31:1] Reserved

[0] Clear TX interrupt
ETH TX_IE 0x614 RwW | 32 0x00000000 | Transmit interrupt enable

[31:1] Reserved

[0] Enable TX interrupt
RESERVED_1 0x618-0x67F - - - Reserved
ETH_RX_LEGH | 0x680 RO 32 0x00000000 | Receive data length
T
ETH _RX_IS 0x684 RO 32 0x00000000 | Receive interrupt status

[31:1] Reserved

[0] RX interrupt status
ETH_RX_IE 0x688 RW | 32 0x00000000 | Receive interrupt enable

[31:1] Reserved

[0] Enable RX interrupt
ETH_RX_IC 0x68C WO | 32 0x00000000 | Receive interrupt clear

[31:1] Reserved

[0] Clear RX interrupt
RESERVED_2 0x690-Ox6FFF | - - - Reserved
MIIM_OP_MOD | 0x700 RW | 32 0x00000000 | MIIM operation mode
E [31:1] Reserved

[0] MIIM operation mode
MIIM_PHY_ADD | 0x704 RwW | 32 0x00000000 | MIIM PHY address
R [31:5] Reserved

[4:0] MIIM PHY address
MIIM_REG_ADD | 0x708 RwW | 32 0x00000000 | MIIM reg address
R [31:5] Reserved

[4:0] MIIM reg address
MIIM_WR_DATA | 0x70C RwW | 32 0x00000000 | MIIM write data

[31:16] Reserved

[15:0] MIIM write data
MIIM_RD DATA | 0x710 RO 32 0x00000000 | MIIM read data

[31:16] Reserved
[15:0] MIIM read data

IPUG533-2.2
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MIIM_IS

0x714

RO

0x00000000

MIIM interrupt status
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_IE

0x718

RW

32

0x00000000

MIIM interrupt enable
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_IC

0x71C

WO

32

0x00000000

MIIM interrupt clear
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_OP_EN

0x720

RW

32

0x00000000

MIIM operation enable
[31:1] Reserved
[0] Enable MIIM operation

ETH_MODE

0x724 RW

32

0x00000000 | Ethernet operation mode
[31:3] Reserved

000 = Full duplex 100M
001 = Full duplex 1000M
010 = Full duplex 10M
100 = Half duplex 100M
110 = Half duplex 10M

[2:0] Duplex mode and speed

15.3 EEEFER S %

Ethernet IXZN #2518 B 5103 15-2 ffx. Ethernet ZRENFEF & AL

IPUG533-2.2

T library\libraries\drivers\src\GOWIN_M1_ethernet.c.
%% 15-2 Ethernet BRENIEFFER5E

H R it

eth_init Initialize Ethernet
tx_int_event TX interrupt
rx_int_event RX interrupt
eth_tx Ethernet TX

eth_set_mode

Set Ethernet duplex mode and speed

miim_wr_int_event

MIIM interface transmits interrupt

miim_rd_int_event

MIIM interface receives interrupt

miim_ write

MIIM interface transmits data

miim_receive

MIIM interface receives data
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16 DDR3 Memory

16.1 451

16.1 431

1 6DDR3 Memory

Gowin_EMPU_M1 44 1 /Nl AHB #2571 (f) DDR3 Memory 41

W

® AHB &&#zM

® [ty TilAs#Ef) DDR3 SDRAM #H A1 EA JESD79-3F FLiE A A HfH
Bz

SRR AT A AR B AR 9 N 16 L
37 HF UDIMM A 7 B

SCHE x8 F x16 HHi B JE 1 I A70
A AR R KK 4

R ER LA 1:4 B

16.2 HFFREN

IPUG533-2.2

DDR3 Memory %17 85 € X 1% 16-1 ffizc. DDR3 Memory 2717 25 &
X AZF library\libraries\cmsis\cm1\device_supporttGOWIN_M1.h.
3% 16-1 DDR3 Memory FFEENX

A7 SR Motk fw A KM | W | MR | R
fH

RESERVED 0x0000 - - - Reserved
WR_ADDR 0x0004 RW | 32 0x0 Write address register
WR_DATA 0x0008-0x0014 | WO | 128 | Ox0 Write data register
RD_ADDR 0x0018 RW | 32 0x0 Read address register
RD_EN 0x001c RwW |32 0x0 Read enable register

[31:1] Reserved

[0] Read enable

1 =Enable

0 = Disable
RD_DATA 0x0020-0x002c | RO 128 | Ox0 Read data register
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AFAF AR AR H b F% KE | TE | A |
8
INIT 0x0030 RW | 32 0x0 Initialized completely
flag register
[31:1] Reserved
[0] Initialzed
completely flag
WR_EN 0x0034 RW | 32 0x0 Write enable and

ending flag register
[31:1] Reserved

[0] Write enable and
ending flag

1 = Enable

0 = Ending

16.3 EEMFEFER TS

DDR3 Memory Xz #5548 F 77754138 16-2 fis. DDR3 Memory 4%
HFESF & XALT library\libraries\drivers\src\GOWIN_M1_ddr3.c.

%% 16-2 DDR3 Memory IRZhIEFER 5%

KR IR

DDR3_Init Initialize DDR3 Memory
DDR3_Read Read data from DDR3 Memory
DDR3_Write Write data into DDR3 Memory
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17 SPI-Flash Memory 17.1 JF1E

1 7SPI-Flash Memory

Gowin_EMPU_M1 £ 1 4~k AHB 22815 A ) SPI-Flash Memory
A :
® SPI-Flash Memory T #IhHE N AHB & 282 1
® SPI-Flash Memory . 5 FI#EFRDIAE N APB S 44 1
® 7 FF Quad SPI-Flash Memory . 5 Fl#E 4 1 fg

172 FHFEHEX

SPI-Flash Memory 777 2% & L WIZK 17-1 ffi7~. SPI-Flash Memory

1i4% € AT library\libraries\cmsis\cm1\device_support\GOWIN_M1.h.
2R 17-1 SPI-Flash Memory ZFHE#EE X

ATt 44 TR bk wee | KA | REE | WIMRME IR

IDREV 0x00 RO 32 0x02002000 | ID and revision register

[31:8] ID number

[7:4] Major revision number

[3:0] Minor revision number

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

TRANSFMT 0x10 RwW | 32 0x00020780 | 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

[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

17.1 4F4E
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[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

0Ox14

RW

32

0x0

SPI direct IO control register

[31:25] Reserved

[24] Enable direct 10

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

IPUG533-2.2
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TRANSCTRL

0x20

RW

0x0

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 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

[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 Ox69

[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

IPUG533-2.2
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ADDR

0x28

RW

0x0

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

DATA

0x2C

RW

0x0

SPI data register

[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

IPUG533-2.2
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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 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 RwW | 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 RwW | 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 | Ox64 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
RESERVEDA4[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
IPUG533-2.2 57(71)
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[9] Support for Quad I/0O SPI
[8] Support for Dual I/0O SPI
[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

17.3 e ER TS

17.3.1 QSPI-Flash IEzhi2FF

QSPI-Flash Memory 3K 78 i 772 n# 17-2 fiizx. QSPI-Flash
Memory KB & X AT
library\libraries\drivers\src\GOWIN_M1_qspi_flash.c.

3R 17-2 QSPI-Flash Memory 32 FF{E Fl /5 3%

K

Eitipa

gspi_flash_init

Initialize QSPI-Flash Memory

change_mode_qspi_flash

Switch QSPI-Flash Memory mode between
download and read, write, erase memory

gspi_flash_io_fast read

Read data from QSPI-Flash Memory fastest, a
single command and multi data

gspi_flash_fast_read

Read data from QSPI-Flash Memory fast, a single
command and a single data

gspi_flash_write

Write data into QSPI-Flash Memory

gspi_flash_4ksector_erase

Erase 4KB sectors of QSPI-Flash Memory

gspi_flash_64ksector_erase

Erase 64KB sectors of QSPI-Flash Memory

gspi_flash_page program

Write data into QSPI-Flash Memory with pages

gspi_flash_chip_erase

Erase full chip of QSPI-Flash Memory

gspi_flash_write_sr

Write status register of QSPI-Flash Memory

gspi_flash_read_sr

Read status register of QSPI-Flash Memory

gspi_flash_Enable

Enable QSPI-Flash Memory

IPUG533-2.2
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17 SPI-Flash Memory 17.3 IREWAE AL 777

17.3.2 SPI-Flash IRzhi2FF

SPI-Flash Memory 3Xzh#E 78 FH 77715 17-3 fiizs. SPI-Flash
Memory JXFHF2 7 & AL T
library\libraries\drivers\src\GOWIN_M1_spi_flash.c.

3R 17-3 SPI-Flash Memory BREIFEFE R 5%

spi_flash_init Initialize SPI-Flash Memory

change_mode_spi_flash Switch SPI-Flash Memory mode between download
and read, write, erase memory

spi_flash_read Read data from SPI-Flash Memory

spi_flash_write Write data into SPI-Flash Memory

spi_flash_4ksector_erase Erase 4KB sectors of SPI-Flash Memory

spi_flash_page_program Write data into SPI-Flash Memory with pages

spi_flash_64ksector_erase | Erase 64KB sectors of SPI-Flash Memory
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18 PSRAM Memory

18.1 454

18.1 431

R

1 8PSRAM Memory

Gowin_EMPU_M1 f14 1 /@it AHB 42817714 1t) PSRAM Memory 41

AHB =28 M

At S5hniER) PSRAM Memory #8184 11 3 2%
SCREATf A B R AR 5 0 8
SCHF x8 HdE T B (1) A A7 S B
AR TR KA 32

i h Ly 1:2

SCRFRIURAE RSy 6
SCHRFIE] 5E JE R A

SRR HLYR G AR I
Yzl 58 N 50

H Rl X 4 full

JillFriE #24 normal

18.2 HFFAEN

IPUG533-2.2

PSRAM Memory 27 7724 & X n# 18-1 flisn. PSRAM Memory 5 77-#%

5E AT library\libraries\cmsis\cm1\device_support\GOWIN_M1.h.

2R 18-1 PSRAM Memory FFEEN

WM | MbbwR | KA | W | iRl | Hhid

CMD 0x00 RW |1 0x0 Command register

[0] Operation type
0 = Read operation
1 = Write operation

ADDRESS 0x04 RwW |21 0x0 Address register
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18 PSRAM Memory 18.3 WA F AL 75 1%

WA AR | HukwEE | SRAY

i
&

idalE | Hiid

[20:0] Address of reading
and writing data

WR_DATAO 0x08 RwW | 32 0x0 Write data register 0
[31:0] Write first 32bit data

WR_DATA1 0x0C RwW | 32 0x0 Write data register 1

[31:0] Write second 32bit
data

WR_DATA2 0x10 RwW | 32 0x0 Write data register 2
[31:0] Write third 32bit data

WR_DATA3 | 0x14 RW | 32 Write data register 3
[31:0] Write fourth 32bit data

CMD_EN 0x18 WO |1 Command enable register
[0] Enable PSRAM

READ_DONE | 0x1C RW |1 Read status register

[0] Read done flag, auto set
1lifitis done, and need mcu
to clear

RD_DATAO 0x20 RO |32 Read data register 0
[31:0] Read first 32bit data

RD_DATALl 0x24 RO |32 Read data register 1

[31:0] Read second 32bit
data

RD_DATA2 0x28 RO |32 Read data register 2
[31:0] Read third 32bit data

RD_DATA3 0x2C RO |32 Read data register 3

[31:0] Read fourth 32bit
data

INTI_DONE 0x30 RO |1 Initialization done register

[0] PSRAM hardware
initialization done flag

0 = Initialization failed
1 = Initialization done

18.3 WEEhIEFER 5 3%

PSRAM Memory JRzh 54 i 7732 1% 18-2 . PSRAM Memory
WXL & X AT library\libraries\drivers\src\GOWIN_M1_psram.c.

3% 18-2 PSRAM Memory IEEHFEFFE R 75 5%

B S iR

PSRAM_Check_Init_Status Check the status of PSRAM Memory
initialization

PSRAM_Mode_Set Set the mode fo PSRAM Memory write and
read

PSRAM_Address_Set Set the address of PSRAM Memory and
save data into this address

PSRAM_Read_Data_Buff Read data from the buffer of PSRAM
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18 PSRAM Memory

18.3 WXENFE (] U5 ¥k

IPUG533-2.2

K

Eiiipay

Memory

PSRAM_Cmd_Enable

Enable the command of PSRAM Memory

PSRAM_Read_Done_Flag

Get the flag of read PSRAM Memory done

PSRAM_Clear_Read_Done_Flag

Clear the flag of read PSRAM Memory
done

PSRAM_ Write Data Buff

Write data into the buffer of PSRAM
Memory

PSRAM_Cmd_Unable

Disable the command of PSRAM Memory

PSRAM_Write_Data_Package

Write a package data into PSRAM Memory

PSRAM_Read_Data_ Package

Read a package data from PSRAM
Memory
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19 RTOS 19.1 uC/OS-lll

1 9RTOS

Gowin_EMPU_M1 37Z#F uC/OS-lll. FreeRTOS #1 RT-Thread Nano

A RTOS.
19.1 uC/OS-III
19.1.1 $4E
® uC/OS-lll 2 —ANafHeny, mrfEfeny, 605 Rsen wiz, BT
BAEASZ B 5
® uC/OS-lll 2% =A%, R4t 7 IACSER WAZ T BRI DiRe, BFE 5T
BB, [ED. AR IIEEE,
® uC/OS-IIl 1t TR 2 H e sei W AZ B i A R, LLanpefeia 17 il
w=izfTHEE, HEREESBIHEAITES, TS REANSERRZIMESE
FIH S BAF s
Gowin_EMPU_M1 3#¥ uC/OS-IlI;
uC/OS-IIl JEARREFE Micrium %G hitp://www.micrium.com T #i.
19.1.2 ki A&
Gowin_EMPU_M1 SZ £ ) uC/OS-IIl A V3.03.00.
19.1.3 B &
® i/ af L@t &k UCOSII_CONFIG\os cfg.h #il os_cfg_app.h SKic &
uC/OS-lll,
® [/ ulbliEid &k UCOS BSP\bsp.c 1 bsp.h 332 3BT FHIT KR
19.2 FreeRTOS
19.2.1 $54iE

® FreeRTOS & — MR EH I SEN HAFE R 5t

® FreeRTOS A~ MRELMEIE RS, DREEIE: (TSEE, WE
HLOESE HEIL AFEREL DRI BAER SR, WA
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19 RTOS 19.3 RT-Thread Nano fii 4
W RN R G ) TR 2
FreeRTOS #1E RG22 R WINIRIERS, HAHENAT. M.
ARG R SR R TE R A
Gowin_EMPU_M1 3 ¥f FreeRTOS:;
FreeRTOS J5fCIZ157E FreeRTOS M3 http://www.FreeRTOS.org
o

19.2.2 kR A&
Gowin_EMPU_M1 % ##f] FreeRTOS fii4<y V10.2.1.

19.2.3 it &

F P A] PLUE T &2 include\FreeRTOSConfig.h kAL & FreeRTOS.

19.3 RT-Thread Nano k2~

19.3.1 i

19.3.2 lR &K

19.3.3 Bd B

IPUG533-2.2

RT-Thread Nano #& —/M% faj il F{ g S i P %

H CHEF A, RAMMXN S w2 EYE, BA RGMARERIE, &—
FCATIRBT) 4 UL 241551 RTOS:;

WAF TSR & MRS, DIRECFEAE S A EE . AR e 38 B9 8. HBFE Al
SIS 1 S AR N T8 B I S R R G

TR %%, EE Apache WFAIE 2.0, SER#R1E RS NAZ S B HHRA
AT A e AE = i R, AT E AN IR IR, A AR
MR o

Gowin_EMPU_M1 32 #f RT-Thread Nano;

RT-Thread Nano JEfCE 15 7 RT-Thread Mk https://www.rt-thread.org
T,

Gowin_EMPU_M1 37 ] RT-Thread Nano fZ 4N V3.1.5.

i

VAR>S ibug|
VAR>S i bug|

i bsp\cm1\rtconfig.h KA & RT-Thread Nano.
M bsp\em1\drivers\board.c 337 $5 At F T & A

\§

W
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20 PRIt gmFE

20.1 TCP/IP #pid %

ZOWB‘UE%EWF%E

Gowin_EMPU_M1 SZHrU0 R SR B/ gnfe: TCPIP Hhislkk

20.1 TCP/IP this 4%

20.1.1 4F4E

20.1.2 fg &K

IPUG533-2.2

Gowin_EMPU_M1 X ##Fii TCP/IP #hiAk LwiP.

LwiIP Witk 2 — N8R NI TCPIP hiltk, ERNHARZRGN
NIRRT, B ESRME TCPIP M i, MmAR RS R 5H
Ml 5 45388 o X 4% HEAT A .

BEY: HHBAOMNAMLE SRR, RS AERAXRG T &R

AR SCVPARGE B AR T OREEAT RS, R O& L ZRIONThEE, Lo
/DA At 2 (B R AL R 25 T 4

® =fhfE: MEAVEREICALEOR, W Ps DU R IR, LASR I %0
(ELOEE IS N

o MMt BRI TE, T LAEZMEE RGN & Lia
17, i RTOS FreeRTOS F1 uC/OS-II

® It TREZFNAPML, B TCPAP Whistks, B4 —Lbw H i
N EPSEE, 1 HTTP. SNMP 1 MQTT

® Gowin_ EMPU_M1 #F# HHL. RTOS FreeRTOS F1 uC/OS-IIl ZAE =
() LwiP Btk

Gowin_EMPU_M1 32 £ () LwIP PSR AS y V2.1.2,
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21 MR 21.1 UART

R HIEFF

Gowin_EMPU_M1 #2f{t ARM Keil MDK IDE (&Il # i A«
V5.26) f GMD IDE (SMAEAERAS: V1.2) AR S B R R o

DL R &5 #5R Gowin, EMPU_MA1 1) &AM LR
21.1 UART

Gowin_EMPU_M1 &4t UART N H 2R &1t

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\p
rintf

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\printf

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\u
art_rx

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\uart_rx

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\u
art_rx_intr

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\uart_rx_intr

21.2 Timer
Gowin_EMPU_M1 #&{t Timer N 27 % 11

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\projectiti
mer

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\timer

21.3 Watch Dog

Gowin_EMPU_M1 24t Watch Dog ¥ Fil #2 FF i--

...\ref_design\MCU_RefDesign\MDK _RefDesign\cm1_demo\project\w
atchdog
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21 NHRRF

21.4 GPIO

21.4 GPIO

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\watchdog

Gowin_EMPU_M1 &4t GPIO N 27 iit:

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\le
d

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\led

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\g
pio_in_intr

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\gpio_in_intr

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\k
eyscan

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\keyscan

21.5 I2C Master

Gowin_EMPU_M1 24} 12C Master [ FIF2 7 1% it

...\ref_design\MCU_RefDesign\MDK _RefDesign\cm1_demo\project\i2
Cc_master

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\i2c_master

21.6 SPI Master

Gowin_EMPU_M1 £t SPI Master B FI 27 ¥ it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\s
pi_master

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\spi_master

21.7 RTC
Gowin_EMPU_M1 &4t RTC W HEF & it
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\rt
c
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\rtc
21.8 TRNG

IPUG533-2.2

Gowin_EMPU_M1 24t TRNG N H &7 it
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\tr

67(71)




21 NHRRF 21.9 DualTimer

ng
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\trng

21.9 DualTimer

Gowin_EMPU_M1 $2{}t DualTimer N 27 i it:

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\d
ualtimer

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\dualtimer

21.10 SD-Card
Gowin_EMPU_M1 #24it SD-Card W H 27 % 11
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_fatfs
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_fatfs

21.11 CAN
Gowin_EMPU_M1 24t CAN I FH 27 st

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\c
an

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\can

21.12 Ethernet

Gowin_EMPU_M1 $2{it Ethernet S 27 %11

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\e
thernet

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\ethernet

21.13 DDR3 Memory
Gowin_EMPU_M1 #{it DDR3 Memory ¥ FIF2 5 5 i

...\ref_design\MCU_RefDesign\MDK _RefDesign\cm1_demo\project\d
dr3

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\ddr3

21.14 SPI-Flash Memory

Gowin_EMPU_M1 #£{t SPI-Flash Memory N FH 27 %11

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\s
pi_flash
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21 MHRF 21.15 QSPI-Flash Memory

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\spi_flash

21.15 QSPI-Flash Memory

Gowin_EMPU_M1 #{t QSPI-Flash Memory % F 27 ¥ it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\q
spi_flash

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\qspi_flash

21.16 PSRAM Memory

Gowin_EMPU_M1 £t PSRAM Memory [ FHf# 7 & it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\p
sram

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\psram

21.17 Interrupt

Gowin_EMPU_M1 #2&4}t Interrupt 2 FH &7 ¥ it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\in
terrupt

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ctinterrupt

21.18 DMM
Gowin_EMPU_M1 #&{ft Dynamic Memory Management [ F #2715
it
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\d
mm

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\dmm

21.19 AHB Master
Gowin_EMPU_M1 #2{{t AHB Master % &7 ¥ it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo\project\a
hb_master

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\ahb_master

21.20 APB Master

Gowin_EMPU_M1 &4t APB Master W H 27 % 11
...\ref_design\MCU_RefDesign\MDK _RefDesign\cm1_demo\project\a
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21 MR 21.21 uC/OS-ll

pb_master

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo\src\proje
ct\apb_master

21.21 uC/OS-III

Gowin_EMPU_M1 #fft RTOS uC/OS-IIl N #2751
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_ucos _iii
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_ucos _iii

21.22 FreeRTOS

Gowin_EMPU_M1 #2fit RTOS FreeRTOS [ & ¥ it
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_freertos
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_freertos

21.23 RT-Thread Nano k7~

Gowin_EMPU_M1 #&4t RT-Thread Nano A5 I FE 7 %1t
...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_rtthread_nano
...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_rtthread_nano

21.24 LwIP 1im¥4%

Gowin_EMPU_M1 $24t LwIP 30 N A2 it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_freertos_ping

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_freertos_tcp netcon_client

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_freertos_tcp_ socket client

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_freertos_tcpserver_socket

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_raw_ping

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_raw_udp

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_uc3_client_ok

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_uc3_ping_ok

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\iwi
p_uc3_server_ok
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21 NHRRF 21.25 ulP Pris k%

21.25 ulP Wi}‘(ﬁ%
Gowin_EMPU_M1 $2{t ulP Ptk N F 2 7 it

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip\project\ui
p_helloworld
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