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1 Bl e e

1.1 MCU W #% Cortex-M3 #4442

1 R mIZE

Gowin_EMPU_M3 SZF 442 : Gowin_EMPU_M3\src\c_lib
Gowin_EMPU_M3 77 F R 8 44 g 7 7«
® MCU W% Cortex-M3 #f: 4 F2

® AT RTOS - 2fs

1.1 MCU HJ#% Cortex-M3 E {4772
Gowin_EMPU_M3 #F4afEfE, 32 HF MCU W% Cortex-M3 {4 e /5

%, 3R 1-1 Br

= 1-1 MCU £ Cortex-M3 ¥ 452

SCAF

ik

startup_GOWIN_M3.s

JRBh 5 SR

core_cm3.c

MCU I #ZCortex-M3 P 1% 27 /788 52 X

GOWIN_M3.h

TR AR A AE AR AR B E

system_GOWIN_M3.c

RGN RGN Bl S

GOWIN_M3_flash.ld

GMD EDA Flash#k#%

GOWIN_M3_gpio.c

GPIOIK AN R H5E X

GOWIN_M3_ethernet.c Ethernetdk )ik e X
GOWIN_M3_ddr3.c DDR3IK 3] bk 5 E X
GOWIN_M3_spi_flash.c SPI-Flashiz. 5 FERR DR IR 3 R £ w X
GOWIN_M3_timer.c Timer0/15X )y ek £ e X
GOWIN_M3_wdog.c WatchDog X3} i £ 5E X
GOWIN_M3_uart.c UARTO/1ER 5l R EE L

GOWIN_M3_rtc.c RTCIRS) B %0E L
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1 B AL 1.2 i AR RTOS 4w f&

A Eitip)

GOWIN_M3_i2c.c 12C MasterJX sl s $E X
GOWIN_M3_spi.c SPI Master3X sl & $5E X
GOWIN_M3_sdcard.c SD-Card X3 i £ & X
GOWIN_M3_misc.c I S 4 BRI Sys Tick
GOWIN_M3_it.c Hh T A R HUE X

retarget.c UARTO printfef 05 5 7] 5 L

malloc.c B WA E HmallocHlifree & 3 & 7€ 7] 7€ X

1.2 AR RTOS %1z

Gowin_EMPU_M3, SZHrUA T PIFEE RS gnfe -
® uC/OS-Il
® FreeRTOS
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2 Tt A% 2.1 bRESMEL N AEGT

2 FHERS

2.1 ¥RAEIME A FRILET

Gowin_EMPU_M3 FrfESMa N A7 Hkik e S, WiEk 2-1 Fios

+ 2-1 FREIME R FERRETE X
FRES g3t bl B Eiiipa
Instruction Memory - 0x00000000 125&32@, 64KB,
Data Memory - 0x20000000 | 7oen KB O4KE,
TIMERO TIMER_TypeDef 0x50000000 SE N 320
TIMER1 TIMER_TypeDef 0x50001000 ST AR1
UARTO UART_TypeDef 0x50004000 A PR ERO
UART1 UART_TypeDef 0x50005000 1 Uk A1
Watch Dog WDOG_TypeDef 0x50008000 Zmk
RTC RTC_RegDef 0x50006000 SN I b
SPI_FLASH SPI_FLASH_RegDef | 0x50003000 R AT AMEE L A
12C I2C_TypeDef 0x5000A000 A TS R RS L B 2
SPI SPI_TypeDef 0x5000B000 AT AN
SD-Card SDCard_TypeDef 0x50009000 BRBTAER
GPI00 GPIO_TypeDef 0x40000000 I FH A N g o ity 11
Ethernet ETH_RegDef 0x46000000 DA
DDR3 DDR3_RegDef 0x55000000 DDR3 Memory
APB2 Extension - 0x51000000 APB2Y" @2 [
AHB2 Extension - 0x52000000 AHB2Y" JEH: 11

2.2 ARG NS

Gowin_EMPU_M3 WX RGN AFWLET € 3L, Wk 2-2 Fiiuw
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2 IEiE RS

2.2 W% RS A7 L)

* 2-2 ARG ERRE E X

ARGz e it by bl B 5

™ ITM_Type 0xE0000000 ITM configuration struct

DWT DWT_Type 0xE0001000 DWT configuration struct

CoreDebug | CoreDebug_Type OXEOOOEDFO | Core Debug configuration struct

ETM ETM_Type 0xE0041000 ETM configuration struct

SysTick SysTick_Type 0xEOOOEO010 SysTick configuration struct

NVIC NVIC_BASE OxEOOOE100 NVIC configuration struct

SCnSCB SCnSCB_Type OxEOOOEO00 System control Register not in SCB

SCB SCB_Type OXEOOOEDOO | SCB configuration struct

TPIU TPIU_Type 0xE0040000 TPIU configuration struct

MPU MPU_Type OXEOOOED90 | MPU configuration struct
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3 ik

IPUG922-1.0

B A

Gowin_EMPU_M3 iz E M= Wiz hl a4, BFHE L N RHIE:

® URFZik 48 MIRAERT

o R4 16 N A IR WAL FRAE 5

® SUHF 8~256 Al gAE B S

® (IR AL T AN R Ab B

® rhHE S LI E ke

® KSR
Gowin_EMPU_M3 iz il g5 € X, 5k 3-1 Fiw.

7= 3-1 FHEHIRRE X

Address Interrupt Number | Description

0x00000000 | _ StackTop - Top of Stack

0x00000004 | Reset Handler - Reset Handler

0x00000008 | NMI_Handler -14 NMI Handler

0x0000000C | HardFault_Handler -13 Hard Fault Handler

0x00000010 | MemManage_ Handler | -12 MPU Fault Handler

0x00000014 | BusFault_Handler -11 Bus Fault Handler

0x00000018 | UsageFault_Handler -10 Usage Fault Handler

0x0000001C | O - Reserved

0x00000020 | O - Reserved

0x00000024 | O - Reserved

0x00000028 | O - Reserved

0x0000002C | SVC_Handler -5 SVCall Handler

0x00000030 | DebugMon_Handler -4 Debug Monitor Handler

0x00000034 | O - Reserved

0x00000038 | PendSV_Handler -2 PendSV Handler

0x0000003C | SysTick_Handler -1 SysTick Handler
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3 ik

IPUG922-1.0

Address Interrupt Number | Description

0x00000040 | UARTO_Handler 0 ai;glielfART ORXand TX
0x00000044 | UART1_Handler 1 ag;dlI:rJART 1 RXand TX
0x00000048 | TIMERO_Handler 16+ 2: Timer 0 Handler
0x0000004C | TIMER1 Handler 16+ 3: Timer 1 Handler
0x00000050 | GPIOO_Handler 4 h?;]glﬁplo Port 0 Combined
0x00000054 | UARTOVF_Handler 5 16+ 5: UART 0,1 Overflow Handler
0x00000058 | RTC_ Handler 6 16+ 6: RTC Handler
0x0000005C | I2C_Handler 7 16+ 7: 12C Handler
0x00000060 | Interrupt8_Handler 8 16+ 8: Interrupt 8 Handler
0x00000064 | ETH_Handler 9 16+ 9: ETH Handler
0x00000068 | Interruptl0_Handler 10 16+10: Interrupt 10 Handler
0x0000006C | Interruptll Handler 11 16+11: Interrupt 11 Handler
0x00000070 | Interruptl2_Handler 12 16+12: Interrupt 12 Handler
0x00000074 | Interruptl3_Handler 13 16+13: Interrupt 13 Handler
0x00000078 | Interruptl4_ Handler 14 16+14: Interrupt 14 Handler
0x0000007C | Interruptl5_ Handler 15 16+15: Interrupt 15 Handler
0x00000080 | GPIOO_0_Handler 16 16+16: GPIO0_0 Handler
0x00000084 | GPIOO_1_Handler 17 16+17: GPIOO0_1 Handler
0x00000088 | GPIOO_2_Handler 18 16+18: GPIO0_2 Handler
0x0000008C | GPIOO0_3_Handler 19 16+19: GPIO0_3 Handler
0x00000090 | GPIOO_4_Handler 20 16+20: GPIO0_4 Handler
0x00000094 | GPIOO_5_Handler 21 16+21: GPIO0_5 Handler
0x00000098 | GPIOO_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 | GPIO0_9_Handler 25 16+25: GPIO0_9 Handler
0x000000A8 | GPIOO_10_Handler 26 16+26: GPIO0_10 Handler
0x000000AC | GPIO0O_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 | GPIO0O_15 Handler 31 16+31: GPIOO0_15 Handler
0x000000CO | USER_INTO Handler | 32 16+32: User Interrupt 0 Handler
0x000000C4 | USER_INT1 Handler | 33 16+33: User Interrupt 1 Handler
0x000000C8 | USER_INT2_Handler | 34 16+34: User Interrupt 2 Handler
0x000000CC | USER_INT3 _Handler | 35 16+35: User Interrupt 3 Handler

6(46)
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IPUG922-1.0

Address Interrupt Number | Description

0x000000D0 | USER_INT4_Handler | 36 16+36: User Interrupt 4 Handler
0x000000D4 | USER_INT5 Handler | 37 16+37: User Interrupt 5 Handler
0x000000D8 | USER_INT6_Handler | 38 16+38: User Interrupt 6 Handler
0x000000DC | USER_INT7_Handler | 39 16+39: User Interrupt 7 Handler
0x000000EO | USER_INT8 Handler | 40 16+40: User Interrupt 8 Handler
0x000000E4 | USER_INT9 Handler |41 16+41: User Interrupt 9 Handler
0x000000E8 | USER_INT10 Handler | 42 16+42: User Interrupt 10 Handler
0x000000EC | USER_INT11 Handler | 43 16+43: User Interrupt 11 Handler
0x000000F0 | USER_INT12 Handler | 44 16+44: User Interrupt 12 Handler
0x000000F4 | USER_INT13 Handler | 45 16+45: User Interrupt 13 Handler
0x000000F8 | USER_INT14 Handler | 46 16+46: User Interrupt 14 Handler
0x000000FC | USER_INT15_ Handler | 47 16+47: User Interrupt 15 Handler
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4.1 ¥F4iE

Gowin_EMPU_M3, & 2 Milid APB &2k v in] (1038 FH S P SOk 28

UART:
BRBERFR AN 921.6Kbit/s

® LHHERIAL

® 8 iRl

® 1 fifFikfL

UART Buffering 4118 4-1 Fiw
[¥] 4-1 UART Buffering

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

h
 — Wril‘e buffer TXD
TXFSM
A
.| Baud rate
_lN;B < | generator \
erace [ RxFsM_]

Fy

! |
< Read buffer |« Shift register |« RXD

f

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

L buffer is waiting for the processor to read it. |

UART S iR HSTM (High Speed Test Mode), 4% 174
CTRL[6]%E AN 1 I, ST L4 1 Ar, A DUEAR A 8] 9 A&
ARG

RIPHEALE UART I, Ao BRI Aias A7 as, il 42k APB1

IPUG922-1.0 8(46)




4.2 FAEEEE N

MRS IZATIE 12MHz, FE W% A 9600,

#¥74 12000000/9600=1250.

4.2 FEREX

UART 25 (785 € X, Wk 4-1 s

%+ 41 UART FEH/ENX

SO BB LR 43 4517 17

BB

Wbk fwe | KR

E | PiafE

i

ik

DATA

0x000 RW

Ox--

[7:0] Data Value

STATE

0x004 RW

| 0

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 RW

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/
INTCLEAR

0x00C RW

4 0x0

[3] RX overrun interrupt,write 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 RW

20 0x00000

[19:0] Baud rate divider,the minimum
number is 16

4.3 M E X

UART #JaatbsE X, Wk 4-2 Fis.

7 4-2 UART ¥ E X
K KA il P
UART_BaudRate | uint32_t Max 921.6Kbit/s Baud rate
UART_Mode UARTMode_TypeDef | ENABLE/DISABLE | Enable/Disable TX/RX mode
UART _Int UARTInt_TypeDef ENABLE/DISABLE | Enable/Disable TX/RX interrupt
UART_Owr UARTOVr_TypeDef ENABLE/DISABLE | Enable/Disable TX/RX overrun
interrupt
UART_Hstm FunctionalState ENABLE/DISABLE | Enable/Disable TX hisgh speed test

mode

4.4 WENIEFER TG ZE

UART X2 748 H vk, W3k 4-3 Fios.

IPUG922-1.0
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4.5 1T

% 4-3 UART BahiEFERGE
AR iR
UART _Init Initializes UARTX

UART_GetRxBufferFull

Returns UARTX RX buffer full status

UART_GetTxBufferFull

Returns UARTXx 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 UARTX 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 UARTxX TX high speed test mode

UART_CIrHSTM

Clears UARTX TX high speed test mode

4.5 BE|IT

IPUG922-1.0

Gowin_EMPU_M3 3 ARM Keil MDK (V5.24 & LA _E A 4<) F1 GOWIN
MCU Designer (V1.0 &UL ERRA) RN UART 2% %1, il #EE

RN 2% Bt

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\Keil _RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\GMD_RefDesign\sm3

_peripherals_app
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5 ENS 4%

5.1 K

5.1 $FiE

5 ERTEE

Gowin_EMPU_M3, & 2 AMdid APB 2 2e 177 [l (1[5 20 bRk e i 4% :

32 ATt ds
AL A Ik SR AE
A LS A AN AAE 5 EXTIN {5 e i 4
TIMERO: EXTIN %4 GPIO[1]
TIMER1: EXTIN %4 GPIO[6]

Timer 5Nk 5-1 ATz o

& 5-1 Timer

PCLK ——»|
PCLKG — &
PRESETn___,|
PSEL—»
PADDR[11:2] meip
PENABLE ——»

PWRITE —»{ o

PWDATA[31:0] ——ps
PREADY +—|
PSLVERR +—|
PRDATA[31:0] e
ECOREVNUM[3:0] =i

<—i-| Reload value

Decrement

-

CTRL[3]

A
LN
. 0,

Edge

delection Synchronizer

CTRL[2]

CTRL[1]

’—r] ‘ —=TIMERINT

5.2 FFmREX

Timer & 745 E X, 13 5-1 fios.

% 5-1 Timer HERENX
TR | Hihw A KB | WE | ¥IME iiipa
CTRL 0x000 RwW 4 0x0 [3] Timer interrupt enable
[2] Select external input as clock
[1] Select external input as enable
[0] Enable
IPUG922-1.0 11(46)




5 i 5L 5.3 ¥tk E X

HALRRLHR | MRS KA | BE | WIMGE it

VALUE 0x004 RW 32 0x00000000 | [31:0] Current value

RELOAD 0x008 RwW 32 0x00000000 | [31:0] Reload value,writing to this register
sets the current value

INTSTATUS | 0x00C RwW 1 0x0 [0] Timer interrupt,write 1 to clear

/INTCLEAR

5.3 #FIRHENX

Timer #4640 E X, WIER 5-2 AR

5.4 WRNEFERSE

% 5-2 Timer #IHLE N

EAS eyt il BN

Reload uint32_t - Reload value

TIMER_Int | TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt

TIMER_Exti | TIMEREXti_TypeDef | - External input as enable or clock
Timer 3B FAE I 5%, W3k 5-3 s

%% 5-3 Timer REHFEFE A 77 7%

ES BN

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_Get

Value

Returns TIMERX current value

TIMER_SetValue

Sets TIMERX current value

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

5.5 SE

IPUG922-1.0

Gowin_EMPU_M3 3 f ARM Keil MDK (V5.24 & LA _E A 4<) F1 GOWIN
MCU Designer (V1.0 & LA ERA) BAFHER Timer 2% it, i i
RN ZH Wit

erals_app

)
_perip

herals_app

Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil _RefDesign\periph

Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3
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6 &I 141 6.1 KFE

6 ek

Gowin_EMPU_M3, % 1 M@t APB & 2875 7 ff & [ 149 WatchDog:
5T H LOAD ZA-as MIUa A1 32 AZ k-4 s

PR A T 3K

Lt ehflifE, B WDOGCLK {55 T & it B as ik

SRR, UM IR E] O B, PR AR, TR L

M S A o 3 5 R R AL, SRR R T

WatchDog #1E 1K 6-1 fis.

[# 6-1 WatchDog Operation

6.1 $HiE

Count down Counter reloaded
without and count down
reprogram ————__ without reprogram ___————

I/I.) Watchdog is \\-.

¥ }

\\, programmed J \Eoun}er reaches ZT--/ \Ciunter reaches zf:/r.o/
If the INTEN bit in the WDOGCONTROL If the RESEN bit in the WDOGCONTROL
register is set to 1, WDOGINT is asserted register is setto 1, WDOGRES is asserted

6.2 FFMREX

WatchDog & f7-#5 i€ X, W% 6-1 Fis.

2 6-1 WatchDog FHF_ENX

AR | HuhbiwAE | 2RAY | W | WIIRME it

LOAD 0x00 RW 32 OXFFFFFFFF | The value from which the counter is to
decrement

VALUE 0x04 RO 32 OXFFFFFFFF | The current value of the decrementing
counter

CTRL 0x08 RW 2 0x0 [1] Enable reset output
[0] Enable the interrupt

IPUG922-1.0 13(46)




6 &1

6.3 HltatkE X

TR | HbbimAs | KA | W | WIARME EiH
INTCLR 0x0C e - - Clear the watchdog interrupt and reloads
the counter
RIS 0x10 RO 1 0x0 Raw interrupt status from the counter
MIS Ox14 RO 1 0x0 Enable interrupt status from the counter
RESERVED | 0xC00-0x | - - - Reserved
014
LOCK 0xCO00 RW 32 0x00000000 [32:1] Enable register writes
[0] Register write enable status
RESERVED | 0xF00-0x - - - Reserved
Co0
ITCR 0xF00 RW 0x0 Integration test mode enable
ITOP 0xF04 \We 2 0x0 [1] Integration test WDOGRES value
[0] Integration test WDOGINT value

6.3 IR E X

WatchDog #J4a1E5E 3, i1k 6-2 Fim.

& 6-2 WatchDog ##& 1L E X

e KA e g

WDOG_Reload | uint32_t - Reload value

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

WDOG_Res WDOGRes_TypeDef | SET/RESET | Enable/Disable reset flag

WDOG_Int WDOGInt_TypeDef SET/RESET | Enable/Disable interrupt
flag

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

6.4 WENIEFERTSE

IPUG922-1.0

WatchDog JXzh #2748 H /i, i3k 6-3 fiis.

#& 6-3 WatchDog IRzZhiEFFE A 5%

4 FR

ik

WDOG_nit

Initializes WatchDog

WDOG_RestartCounter

Restart watchdog counter

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_ClIrIintEnable

Clears interrupt enable

WDOG_ GetRawlIntStatus

Returns raw interrupt status
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6.5 ZF ¥t

HHR

ik

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_GetlITModeStatus

Returns integration test mode status

WDOG_SetITOP

Sets integration test output reset or interrupt

WDOG_GetlITOPResStatus

Returns integration test output reset status

WDOG_GetlTOPIntStatus

Returns integration test output interrupt status

WDOG_CIrITOP

Clears integration test output reset or interrupt

6.5 &Egit

Gowin_EMPU_M3 ¥ ¥ ARM Keil MDK (V5.24 & DL _E R A FT GOWIN
MCU Designer (V1.0 & UL ERAS) A il WatchDog 2% 111, it

CEPSIN G e

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3

_peripherals_app
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7 @ RN 7.1 454

7 18 FH S\ i b

7.1 $HiE

Gowin_EMPU_M3, & 1 Miiliid AHB 2815 1] 1) 16 o7 % N 4 1
ft) GPIO fiite.

® 5 FPGA Fabric %4
® CRFfIERY
o EHEHIIAE
GPIO 5t Wil 7-1 s .

7-1 GPIO Block
ahb_gpio

ahb_ i . ]
io_bridge 1o_gpio FPGA Fabric
FCLK—»

HCLK —» 10_EXP_INPUT[15:0]
HRESETn —»| €= PORTIN[15:0] <« 0
HSEL —»
HADDR[11:0] == 10_EXP_OUTPUT[15:0]|
HTRANS[1:0] — —» PORTOUT[15:0]

HSIZE[2:0] — - —p PORTEN[15:0] O» .
HWRITE — » > i

HREADY —-» —# PORTFUNC[15:0] ° /O pad
HWDATA[31:0] —» v

HREADYOUT «— Il ¥
HRESP «— p 1 I0_EXP_OUTPUTEN([15:0])

HRDATA[31:0] €— —» GPIOINT[15:0] Pin Mux
ECOREVNUM[3:0] —|

7.2 HHEHREX

GPIO Zfids e X, Wk 7-1 fizs.

—+COMBINT

Alternate function signals

& 7-1 GPIO FHEHREN
AFAF- AR A TR bWt | R | SEE | WIdRME | iR
DATA 0x0000 RW | 16 0x---- [15:0] Data value

Read Sampled at pin
Write to data output register
Read back value goes through double flip-flop

IPUG922-1.0 16(46)
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7.2 FAasE N

EREE A

Wik w2

i
i3

LGN

ik

synchronization logic with delay of two cycles.

DATAOUT

0x0004

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.

ALTFUNCSET

0x0018

RwW

16

0x0000

[15:0] Alernative function set
Write 1 to set the ALTFUNC bit
Write 0 no effect

Read back 0 for I/O

1 for an alternate function

ALTFUNCCLR

0x001C

RwW

16

0x0000

[15:0] Alernative function clear
Write 1 to clear the ALTFUNC bit
Write 0 no effect

Read back 0 for I/O

1 for an alternate function

INTENSET

0x0020

RwW

16

0x0000

[15:0] Interrupt enable set

Write 1 to set the enable bit

Write 0 no effect

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled.

INTENCLR

0x0024

RwW

16

0x0000

[15:0] Interrupt enable clear

Write 1 to clear the enable bit

Write 0 no effect

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled.

INTTYPESET

0x0028

RW

16

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

INTTYPECLR

0x002C

RW

16

0x0000

[15:0] Interrupt type clear

IPUG922-1.0
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7.3 ¥ltatkE X

EREE A

Wik w2

i
i3

LGN

ik

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

RW

16

0x0000

[15:0] Polarity-level,edge IRQ config
Write 1 to set the interrupt polarity bit
Write 0 no effect

Read back 0 for LOW level or falling edge
1 for HIGH level or rising edge

INTPOLCLR

0x0034

RwW

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

RwW

16

0x0000

[15:0] Write IRQ status clear register
Write 1 to clear interrupt request
Write 0 no 18ffect

Read back IRQ status register

MASKLOWBY
TE

0x0400
-0x07FC

RwW

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 value used as enable mask for each
bit

MASKHIGHBY
TE

0x0800
-Ox0BFC

RwW

16

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 #listb e X, gk 7-2 Fios.

IPUG922-1.0

% 7-2 GPIO #EHE X
EA S eyt Bl i3
GPIO_Pin uint32_t GPIO_Pin_0 16 bits GPIO Pins
GPIO_Pin_1
GPIO_Pin_2
GPIO_Pin_3
GPIO_Pin_4
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7.4 WA A U5 v

HHR i

HfE filiid

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

GPIO_Mode | GPIOMode_TypeDef | GPIO_Mode_IN

16 bits GPIO Pins
GPIO_Mode_OUT mode
GPIO_Mode AF

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

74 WERNIEFERTGE

GPIO IRSFE 7 H 77k, Wk 7-3 Fiw.

IPUG922-1.0

& 7-3 GP1O BaiEFFIER /5 3%
B ik
GPIO_Init Initializes GPIOx

GPIO_SetOutEnable

Sets GPIOx output enable

GPIO_CIrOutEnable

Clears GPIOx output enable

GPIO_GetOutEnable

Returns GPIOx output enable

GPIO_SetBit

GPIO output one

GPIO_ResetBit

GPIO output zero

GPIO_WriteBits

GPI0O 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_SetintEnable

Sets GPIOx interrupt enable
Returns GPIOx interrupt status

GPIO_ClrintEnable

Clears GPIOx interrupt enable
Returns GPIOx interrupt enable

19(46)




7 38 i N i

7.5 ¥t

HHR

ik

GPIO_SetIntHighLevel

Setups GPIOx interrupt as high level

GPIO_SetIntRisingEdge

Setups GPIOx interrupt as rising edge

GPIO_SetintLowLevel

Setups GPIOx interrupt as low level

GPIO_SetIntFallingEdge

Setups GPIOx interrupt as falling edge

GPIO_MaskedWrite

Setups GPIOx output value using masked access

7.5 &EIt

IPUG922-1.0

Gowin_EMPU_M3 ¥ ARM Keil MDK (V5.24 & L) _ERi A 1 GOWIN
MCU Designer (V1.0 &VA ERASD) SRR GPIO 2%kt i fEs:

NN

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\Keil_RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\GMD_ RefDesign\sm3

_peripherals_app
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8 PN EBHE AR LI 2R 8.1 K

NABER R FE B8 B 2

8.1 $HiE

Gowin_EMPU_M3, & —/NEit APB L2515 1] 1 P4 5 52 i He 1 e 2k
12C Master fi:

APB M 245

ARG Ak, EERRIGHNE(E B
SCHRRSAR . bR SR A A
SCHF T AL AR

8.2 %T—'F%EE

® Rl FARAER 12C S 2l
® RPN A T A

® LLARTRAS KL

® TR

[

[

I2C Master 277285 X, N 8-1 .
%= 8-1 12C Master SERBEN

WAEAR AR | bk wAE | SRR | SR | MIRME | ik

Clock prescale register
0x0000 ,
PRER 0x00 RwW | 32 FEEE [31:15] Reserved
[15:0] Prescale value = sys_clk/(5*SCL)-1

[31:8] Reserved
0x0000 | [7] Enable 12C function

TR 4 RW 2 .

c 0x0 3 0000 [6] Enable 12C interrupt
[5:0] Reserved
[31:8] Reserved

0x0000 . o

TXR 0x08 WO | 32 0000 [7:1] Next transmission data
[0] Data direction

RXR 0x0C RO 32 0x0000 | [31:8] Reserved
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8 P PBER B AR R 2K 8.3 W iR FP I 77 ik
T eI | ik REE | B | | VIRME | HEk
0000 [7:0] Last received data
[31:8] Reserved
[7] STA, Start transmission status
[6] STO, Over transmission status
0x0000 | [5] RD, Read enable, read data from slave
CR 0x010 WO |32 0000 [4] WR, Write enable, write data to slave
[3] Acknowledge
[2:1] Reserved
[0] Interrupt acknowledge
[31:8] Reserved
[7] Receive acknowledge signal from slave
[6] 12C busy status
SR 0x14 RO |32 | X9900 | [5] Arbitration loss
[4:2] Reserved
[1] Data transmission status flag
[0] Interrupt flag

8.3 WENEFERSE

12C Master Xz F2 78 H 771, Wk 8-2 fiis.

& 8-2 2C BIEFEASE
B it
12C_Init 12C Initialization

I2C_SendByte

Send a byte to 12C bus

I2C_SendBytes

Send multiple bytes to 12C bus

I2C_SendData

Send multiple bytes to 12C bus once time

I2C_ReceiveByte

Read a byte from 12C bus

I2C_ReadBytes

Read multiple bytes from 12C bus

I2C_ReceiveData

Read multiple bytes from 12C bus once time

[2C_Rate_Set Set 12C traffic rate
[2C_Enable Enable 12C bus
I2C_UnEnable Disable 12C bus

12C_InterruptOpen

Open 12C interrupt

I2C_InterruptClose

Close 12C interrupt

A3 \
8.4 BEigit
Gowin_EMPU_M3 37 # ARM Keil MDK (V5.24 % L) I A<) F1 GOWIN
MCU Designer (V1.0 J UL FRA) BAFAELN] 12C Master 25 1it, @it
BRI N 25wt
® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\periph
erals_app
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® Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3
_peripherals_app
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9 HAT AR I 9.1 Rk

R ITIMEREO

9.1 $HiE

Gowin_EMPU_M3, & —/NEit APB &2k 17 1) 8 4T 43 4% 11 SPI
Master #5k.

APB s 2k 1

AR (A0 R AT He A%

S Hr Master TAERER

SCRE AT OB 1A B M AAR A7

SPI F=AE B H AT I R Al i B

B B A7 2 AU Ak A A7 a8 e

9.2 FEMREX

SPI Master &7 1725 € X, 15K 9-1 ffius.
%% 9-1 SPI Master SHEREN

WAMAH | MulkmEe | SRR | R | MIRE | b

Read data register
RDATA 0x00 RO |32 8)(;(0)800 [31:8] Reserved
[7:0] Read data

Write data register
0x0000 )
WDATA 0x04 WO | 32 0000 [31:8] Reserved
[7:0] Write data

[31:8] Reserved

[7] Overflow error status

[6] Receive ready status
0x0000 | [5] Transmit ready status

0000 [4] Be transmitting

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

STATUS 0x08 RW | 32
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9 HATAMKREO

9.3 Wtk E X

TR | Mk imAe | KA | R | WIRME | R
0x0000 | [31:1] Reserved
SSMASK 0x0C RW | 32
X 0000 [0] Select and enable slave
[31:5] Reserved
0X0000 [4:3] Clock selected, CLK_1/2/4/6/8
CTRL 0x10 RwW | 32 0)800 [2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first

9.3 ¥R ENX

SPI Master #4514k € X, @5k 9-2 Fios.

& 9-2 SPI Master #HAHE X

2 FR b it Bl it

DIRECTION | FunctionalState | ENABLE/DISABLE MSB/LSB first transmission

PHASE FunctionalState | ENABLE/DISABLE Posedge/Negedge transmit data

POLARITY FunctionalState | ENABLE/DISABLE Initialize ploarity to one/zero
CLKSEL_CLK_DIV_2

CLKSEL uint32_t gtizgt:gti:g:ng Select clock divided 2/4/6/8
CLKSEL_CLK_DIV_8

9.4 WRNEFFERSE

SPI Master IRSNFE 78 H 775, Wk 9-3 Aiw.
% 9-3 SPI Master IREIFEFFE 75 5%

K

Eitipay

SPI_Init

Initializes SPI

SPI_SetDirection

Sets direction

SPI_ClIrDirection

Clears direction

SPI_GetDirection

Returns direction

SPI_SetPhase

Sets phase

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

IPUG922-1.0
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9.5 ZF it

HHR

ik

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_ClrErrStatus

Clears error status

SPI_WriteData Writes data
SPI_ReadData Reads data
SPI_Select_Slave Select slave

9.5 &E it

IPUG922-1.0

Gowin_EMPU_M3 3 #f ARM Keil MDK (V5.24 & Ll _Efii4<) Fi1 GOWIN
MCU Designer (V1.0 A ERAS) BAFIAEL ) SPI Master 2% i1}, il

BERRIUI T~ 2% Bt

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\Keil _RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref _design\MCU_RefDesign\GMD_RefDesign\sm3

_peripherals_app
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10 SIS A4 10.1 FHE

1 O SURRES

Gowin_EMPU_M3, fi4 1 4Mi@id APB S 28375 0] 1) 32 7 L4 RTC
B

APB s 2k 1
32-bit TH 7R

32-bit Match 7717 %%
32-bit L&

MCU Jiiif APB S 115 RTC S 5, FoIRLRA (5 ., s
NI CLKIHZ _EFHISE, 32-bit T14ratik.

BT —A RS i B ds, AW ER. ERGEAN, i EEEMN 1T
BiHE BRI BB K MH OXFFFFFFFF, SRS [RIZRE] O FFaf 4k stid iy

HidE Load 2 17%s RTC_LOAD VALUE, ¥l RTC el 5.
B Data 27174 RTC_CURRENT_DATA, #:Hl RTC 4Rt 4.
iS5 RTC_MATCH_VALUE %1728, 4mfE Match %717 5% .

RTC ity 10-1 Fios.

10.1 $F{iE
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10 b o 10.2 FFHREX
& 10-1 RTC Block
PCLK CLK1HZ
Write‘
Register .| Control
| Read block block
PCLK—» A
A A
AMBA Control
and
AMBA ‘ o . APB status
» interface
v
Read Update
data data | Match value N
Update Counter » RTCINTR
block S block
P ync |
- block | colint
valjue
nPOR—» u— nRTCRST

10.2 HFFEHEX

RTC #4728 E X,

% 10-1 Fix.

% 10-1 RTC FER/EYX

AT AR TR b fAs | KR | WA | WIGGME BN

RTC_CURREN | 0x000 RO |32 0x00000000 Data Register

T_DATA [31:0] Current value

RTC_MATCH_ | 0x004 RW | 32 0x00000000 Match Register

VALUE If current value equals match register’s
value, generate interrupt.
[31:0] Match data

RTC_LOAD_V | 0x008 RW | 32 0x00000000 Load Register

ALUE Initialized value, start counter based on
this value
[31:0] Load data

RTC_CTROLL | oxo0C RW | 32 0x00000000 Control Register

ER_REG 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
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10 S i 10.3 MRANFEFAE A 75 1%
T A SR whbfmEs | KR | WA | WIMGME ik
Get current masked interrupt status
[31:1] Reserved
[0] Current masked interrupt status
RTC_INTR_CL | Ox01C WO | 32 0x00000000 Interrupt clear register
EAR

Clear current interrupt
[31:1] Reserved
[0] Clear current interrupt

10.3 EEFIEFER TS %

RTC IR#NFE PR 77, Wk 10-2 fis.

& 10-2 RTC EFiZFER S E
B i i)
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

10.4 &t

IPUG922-1.0
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11 2o PG 11.1 HFAE

11 REWFHFEF

11.1 $4E

Gowin_EMPU_M3, & 1 MMlid APB 22k in 2 &8 AhE R
SD-Card 4t

Y FF SDIMMC # I A76ik F
SCREAFAE R B ) UE AL

] B f SPI R 2R 1) 7 2K

SRR A

W E 512 F5 U K IR A7 X

APB s 2k 1

APB # [1F1 SPI N %18 HE A ST I
KA 13 355 SDIMMC A3 1 8 R 2

11.2 FHFERENX

SD-Card Zif7#s € X, Wk 11-1 Fiow.

% 11-1 SD-Card FERENX
TFATA TR WikwEs | KA | BE | HIsGE BN
SPI_MASTE | 0x000 RW |8 0x00 SPI master version register
R_VERSION [7:4] Major revision number
[3:0] Minor revision number
SPI_MASTE | 0x001 WO |8 0x00 SPI master control register
R_CONTROL [7:1] Reserved

[0] Reset core logic and register
1 = Reset core logic and register, self

clearing
TRANS_TYP | 0x002 RW |8 0x00 Transaction type register
E [7:2] Reserved

[1:0] Set the transaction type
00 = Direct access
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11 2o PG

11.2 FAAEE X

EREE A Huhk e | R

i
i3

LGN

filiid

01 = Initialized SD
10 = Read SD block
11 = Write SD block

TRANS_CTR | 0x003 WO |8 0x00
L

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_ERR | 0x005 RO 8 -
OR

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_AC | 0x006 RW |8 0x00 / -
CESS_DATA

Data direct access register
[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 | 0x007 RW |8 0x00
0

SD address|[7:0] bits register
[7:0] SD_ADDR][7:0]

SD_ADDR_1 | 0x008 RW |8 0x00
58

SD address[15:8] bits register
[7:0] SD_ADDR[15:8]

SD_ADDR_2 | 0x009 RW |8 0x00
3 16

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

SD_ADDR_3 | OX00A RW |8 0x00
1 24

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

SPI_CLK_DE | 0x00B RW |8 0x00
L

SPI clock control register

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

IPUG922-1.0
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11 2o PG

11.3 BRBNFE (6 77 v

T A SR bk fm#e | KA | TEREE | WIGRME ik
RESERVEDO | 0x00C-Ox | - - - Reserved
00F
RX_FIFO_DA | 0x010 RW |8 - SPI block reading data register
TA [7:0] SD/IMMC block read data, fifo size
matches the SD/MMC block size of 512
bytes
RESERVED1 | 0x011 - - - Reserved
RX_FIFO_DA | 0x012 RO 8 - MSB byte of reading data count register
TA_COUNT_ [7:0] MSByte of FIFO_DATA_COUNT,
MSB indicates the number of data entries within
the fifo
RX_FIFO_DA | 0x013 RO 8 - LSB byte of reading data count register
TA_COUNT_ [7:0] LSByte of FIFO_DATA_COUNT,
LSB indicates the number of data entries within
the fifo
RX_FIFO_C | Ox014 WO |8 0x00 SD block reading data control register
ONTROL [7:1] Reserved
[0] Force fifo empty
1 = Force fifo empty, delete all the data
samples within the fifo, self clearing
RESERVED2 | 0x015-0x | - - - Reserved
019
TX_FIFO_DA | 0x020 WO |8 - SD block writing data register
TA [7:0] SD/IMMC block write data, fifo size
matches the SD/MMC block size of 512
bytes
RESERVED3 | 0x021-0x | - - - Reserved
023
TX_FIFO_CO | 0x024 WO |8 0x00 SD block writing data control register
NTROL [7:1] Reserved
[0] Force fifo empty
1 = Force fifo empty, delete all the data
samples within the fifo, self clearing

11.3 WRhIEFERATE

SD-Card JXaNFEFA8 H Ak, Wk 11-2 s,

& 11-2 SD-Card IREIFEFERA G Z

4 FR

ik

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.

IPUG922-1.0
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12 DKM

12.1 HE

12.1 $F4E

5=

12 1,

Gowin_EMPU_M3, % 1 NMliid AHB 2515 10 i LUK Ethernet £

AHB S £ 321

S IEEE802.3 Hh i Xt Ethernet MAC JZ I REfHIA
S FF RGMIIGMI/MIIL 421

32 FF 10/100/1000M # %

SCREACT AT R TAR S, 2 0 TR T SCRe i A
SCREF P AT k2 7 B S A S CRC

SCREE SR IN pad DikE

SCRFLOR Moy K 4 it

SCHFEOR PITES iR G 1

XFFIFG WL E DIRe

HF Jumbo iR

XFFEX T ) Flow Control

¥ ¥f Management 11 mdc. mdio

122 FHFESEEN

Ethernet ZF 1723 5€ X, Wk 12-1 s,

= 12-1 Ethernet R EN
TR AR Hu bk (% KM | RE | VIR ik
ETH_TX_DATA 0x000-0x5FF \We 32 0x00000000 | Transmit data registers
ETH_RX_DATA 0x000-0x5FFF | RO 32 0x00000000 | Receive data registers

ETH_TX_LENGTH

0x600 RwW 32 0x00000000 | Transmit data length
[31:11] Reserved

IPUG922-1.0
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12 DKM

12.2 FAiasE X

EREE A

Wik w2

i
i3

LGN

filiid

[10:0] TX data length

ETH_TX_EN

0x604

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

RW

32

0x00000000

Transmit interrupt enable
[31:1] Reserved
[0] Enable TX interrupt

RESERVED_1

0x618-0x67F

Reserved

ETH_RX_LEGHT

0x680

RO

32

0x00000000

Receive data length

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

0x690-0x6FFF

Reserved

MIIM_OP_MODE

0x700

RW

32

0x00000000

MIIM operation mode
[31:1] Reserved
[0] MIIM operation mode

MIIM_PHY_ADDR

0x704

RW

32

0x00000000

MIIM PHY address
[31:5] Reserved
[4:0] MIIM PHY address

MIIM_REG_ADDR

0x708

RW

32

0x00000000

MIIM reg address
[31:5] Reserved
[4:0] MIIM reg address

MIIM_WR_DATA

0x70C

RW

32

0x00000000

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

MIIM_RD_DATA

0x710

RO

32

0x00000000

MIIM read data

IPUG922-1.0
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12.3 IR FHFE A8 J7v

EREE A

Wik w2

=k
W

LGN

filiid

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

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

[2:0] duplex mode and
speed

000 = full duplex 100M
001 = full duplex 1000M
010 = full duplex 10M
100 = half duplex 100M
110 = half duplex 10M

12.3 WRIIEFEATE

Ethernet IXZhFE P H 7%, Wk 12-2 Fis.

IPUG922-1.0

% 12-2 Ethernet IRFIFEFER 5%

R IR

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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12 PUKK 12.4 2% ¥t

A A
12.4 &35t
Gowin_EMPU_M3 37 ¥ ARM Keil MDK(V5.24 % L) _F R4 F1 GOWIN
MCU Designer (V1.0 & UL ERA) A EL) Ethernet 2% it ilid B
PRI N 2% Bt
® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\periph
erals_app

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3
_peripherals_app
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13 DDR3 Memory 13.1 J¥1E

1 3 DDR3 Memory

Gowin_EMPU_M3, f& 1 /@it AHB #4535 ) DDR3 Memory ##
He.

AHB & 28351

fe5 T PR DDR3 SDRAM 284415 A JESD79-3F Fiyin e 25 1 ik
B

SCREAE At A AR B AR TEFE N 16 fir
37 HF UDIMM A fE R B

SCHE X8 HHfE T B 1 N AE S T
PR R KK 4
SCRERT R LA 1:2 A

13.2 FHEAREN

DDR3 ZifF 28 € X, W#E 13-1 Fros.

13.1 431

% 13-1 DDR3 HHEHBENX
ATt 44 TR skt R | TR | ¥IMEME it
RESERVED 0x0000 - - - Reserved
WR_ADDR 0x0004 RwW | 32 0x0 Write address register
WR_DATA 0x0008-0x0014 | WO | 128 0x0 Write data register
RD_ADDR 0x0018 RW | 32 0x0 Read address register
RD_EN 0x001c RW | 32 0x0 Read enable register
[31:1] Reserved
[0] Read enable
1 =Enable
0 = Disable
RD_DATA 0x0020-0x002c | RO 128 0x0 Read data register
INIT 0x0030 RwW | 32 0x0 Initialized completely flag register
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13 DDR3 Memory

13.3 IR FHFE T T7 v

TAEER TR HuhE R #% KM REE | WIMME EiH
[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

13.3 BN ER TS %

DDR3 IR&hFE P 71, Wk 13-2 fis.

% 13-2 DDR3 EEhiEFER 5%

e ik
DDR3_Init Initialize DDR3
DDR3_Read Read data from DDR3
DDR3_Write Write data into DDR3
> A
13.4 5§t

IPUG922-1.0

Gowin_EMPU_M3 ¥ ARM Keil MDK (V5.24 & DL _E R A FT GOWIN
MCU Designer (V1.0 J¢PL ERA) #AFIAELN) DDR3 25 it , it #i
AR 22501
® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3

_peripherals_app
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14 SPI-Flash 14.1 FHE

14 SPI-Flash

Gowin_EMPU_M3, & 1 it AHB 2815 ) ) SPI-Flash it
® SPI-Flash T#Zjfg )y AHB & 2k4z 1
® SPI-Flash Memory . 5 AR TIEE N APB S 44 1
® Il m =Rk E Winbond W25Q64

14.2 FHEREN

SPI-Flash #Zf7#s € X, WK 14-1 ffios.

14.1 $¥1iE

% 14-1 SPI-Flash F7ER&E N

WAF s 44 TR bk imEs | R | WE | WIMGME it

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 = MOSiI is bi-directional signal
[3] Transfer data with the lease
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14.2 FEasE X

EREE A

Wik w2

LGN

filiid

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

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 SP1 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

IPUG922-1.0
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14.2 FEasE X

EREE A

Wik w2

LGN

filiid

RESERVED1[2]

0x18-0x1C

Reserved

TRANSCTRL

0x20

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/0O 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

IPUG922-1.0
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14.2 FEasE X

EREE A

Wik w2

LGN

filiid

[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

RwW

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)

IPUG922-1.0
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14.2 FEasE X

EREE A

Wik w2

LGN

filiid

INTRST

0x3C

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 SPI
interface SCLK

RESERVED2[3]

0x44-0x4c

Reserved

MEMCTRL

0x50

RW

32

0x0

SPI memory access control register
[31:9] Reserved

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

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

RESERVED3[3]

0x54-0x5C

Reserved

SLVST

0x60

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

0x64

RO

32

0x0

SPI slave data count register
[31:25] Reserved

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

[8:0] Slave received data count

RESERVEDA[5]

0x68-0x78

Reserved

CONFIG

ox7C

RO

32

0x0

Configuration register
[31:15] Reserved
[14] Support for SPI slave mode

IPUG922-1.0

43(46)
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EREE A Hohtfwiz | KA | TR | WIUEME filiid

[13] Reserved

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

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

[9] Support for Quad I/0O SPI
[9] Support for Dual I/0 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

14.3 BEhIEFER S E

SPI-Flash IXZFE A H A%, Wk 14-2 fis.
%% 14-2 SPI-Flash IRENFEFER 5%

E P
spi_flash_init Initialize SPI-Flash

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

spi_flash_read Read data from SPI-Flash

spi_flash_write Write data into SPI-Flash

spi_flash_write_read Write data into SPI-Flash and read data from SPI-Flash
once time

spi_flash_page_program | Write data into SPI-Flash with pages

spi_flash_sector_erase | Erase SPI-Flash with sector

14.4 &t

Gowin_EMPU_M3 ¥ ARM Keil MDK (V5.24 & DL _E R A FT GOWIN
MCU Designer (V1.0 & UL ERA) AL SPI-Flash %5 %1t @il
HEFEIREUN N 225 it
® Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\periph

erals_app

® Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3
_peripherals_app
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15 #ix N2USERTRAE R 40 15.1 uC/OS-lIl

15 RANSERRIER S

Gowin_EMPU_M3, 37#F uC/OS-lIl £l FreeRTOS ik A\ 3 SEI #4F 5

G
15.1 uC/OS-III
15.1.1 $¥4E
® uC/OS-lll &2—An[H 2, mrEr, 45 0sen iz, SENMTsS
AN SZ IRl 5
® uC/OS-IIl &5 =AW, 4t 7 IR WA AT IR 1) Thae, AT
EHL FL. AT EEESE,
® uC/OS-II &AL T 1R 2 H v SEmT IWAZ BT BA IR, bR InRerE s 47 i
BATHERE, BHERZEGESSHEATS, TERERANSHFZANMESERM
MEPSN NI
Gowin_EMPU_M3 L Ih#£ 48 uC/OS-IIl % %11
uC/OS- JEARAEHLE Micrium B’ http://www.micrium.com [ #X.
15.1.2 #{ER G IR A&
Gowin_EMPU_M3 Z# & i1 F ) uC/OS-IIl hix4 A V3.03.00.
15.1.3 {ER GO E
® i/ ulLlEid &k UCOSII_CONFIG\os cfg.h #il os_cfg_app.h SKic &
uC/oS-lI
® /A LLiEE & UCOS_BSP\bsp.c 1 bsp.h k325 Bt FH T & Ht
15.1.4 &Eigit

Gowin_EMPU_M3 3 ARM Keil MDK (V5.24 & UL Ffi4<) 1 GOWIN
MCU Designer (V1.0 &L ERRAS) BAFHIEER uC/OS-IIl 2% vit, lid B
BRI N 2% it
® Gowin_EMPU_M3\ref design\MCU_RefDesign\Keil_RefDesign\ucos i

ii_app
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15.2 FreeRTOS

Gowin_EMPU_M3\ref_design\MCU_RefDesign\GMD_RefDesign\sm3

_ucos_iii_app

15.2 FreeRTOS

15.2.1 $3¥4E

FreeRTOS & — /M2 =2 11 2 #8:4FE R 4t

FreeRTOS fF N— M B IE R S, ThAb A (L5458, e
B fEEEL WERG. NIPEEL DRI RN, iR,
AT A RN R G

FreeRTOS #(F RS2 &R W IBRIE RS, BABRMXI. nEH.
R SR R A R

Gowin_EMPU_M3 C &M 1H FreeRTOS 2% kit
FreeRTOS JEAUISIE7E FreeRTOS E M http://www.FreeRTOS.org T %K.

15.2.2 B{ER SRR A

Gowin_EMPU_M3 Z#% it FH i) FreeRTOS fiiAh V10.2.1.

15.2.3 #ERGEE

15.2.4 &t

F P A] LB T & include\FreeRTOSConfig.h KL & FreeRTOS.

Gowin_EMPU_M3 3 f ARM Keil MDK (V5.24 & LA _Efii4<) Fi1 GOWIN

MCU Designer (V1.0 LA EJRA) BATIFEL ) FreeRTOS 2% ¥, il
BRI N S5 Wit

IPUG922-1.0

Gowin_EMPU_M3\ref_design\MCU_RefDesign\Keil_RefDesign\freerto
S_app
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