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0.1 RFAE 1ttt R ettt ettt 28
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1 BT 1.1MCU W #% Cortex-M3 #fF4ife

1 R ImIZE

Gowin_EMPU(GWINS-4C) L 4fEZE: Gowin_EMPU\src\c_lib.
Gowin_EMPU(GW1NS-AC) 3 £ Fh #1F w FE 5 1«
MCU W% Cortex-M3 # - 4 2

e ix A\ RTOS #f4fe

1.1 MCU %% Cortex-M3 ¥ {4-4RF2

Gowin_EMPU(GWINS-4C) - 4mfe 22, ZFF MCU 1% Cortex-M3 %k
PrgmAe ik, Wk 1-1 s

= 1-1 MCU £ Cortex-M3 ¥ 452

s i

startup_gwins4c.s MCUW a3 51 F 17

core_cm3.c MCU 4 1% Cortex-M3 N A% 75 4785 2 X
gwilns4c.h TR AR AR B E
system_gwlns4c.c RGN R G e X
gwlns4c_flash.ld GMD IDE Flash#f#: 8%
gwlns4c_gpio.c GPIOIX 5 ik £ X

gwilns4c_uart.c UART 3R 5)) iR 350 E L
gwilns4c_timer.c Timer3RX 30 sk £ 5E X
gwlns4c_wdog.c WatchDog 3 /) i i 2 L
gwlns4c_spi.c SPI MasterJx 3} s e X
gwlns4c_i2c.c I°C Master¥l%zh b 3 E S
gwilns4c_rtc.c RTCHRZ) R £E

gwlns4c_misc.c Hh TR e g A Sys Tick e S
gwlnsdc_syscon.c F G IS B EUE X
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1 B gmFe 1.2 HAR RTOS #Ath4mis

i ik

gwilns4c_it.c HH T AL 2R BRI H0E X

malloc.c 2 NAFE FEmallocFifree i 45 7€ i) & X
retarget.c UARTO printfef 22 5 17 2 X

psram.c P ikPSRAM Memory Interfacel% ) i ¥ X
hyper_ram.c P ikHyperRAM Memory Interface %% 6 3 &
spi_nor_flash.c Pk SPI_Nor_FlashiXzf 5 3 E X

1.2 A RTOS %412

Gowin_EMPU(GW1NS-4C), C#¢LL N HFHR A R IERIE R G gnte :
® uC/OS-II
® [FreeRTOS

IPUG931-1.2 2(53)




2 1B R G

2.1 FRES s P A7 Bt

2.1 FRiEIME A 7RIS

Gowin_EMPU(GW1NS-4C)brfE 1 & P A7 BT Hihik e S, ik 2-1 fiw

FiE RS

—Sg

= 2-1 BRSNS NIRRT E X
P EAN R g%t iy 1 Bk EiiTpa
FLASH - 0x00000000 | 32KB
SRAM - 0x20000000 | 2KB. 4KB. 8KBH16KB
TIMERO TIMER_TypeDef 0x40000000 | 5EH} %0
TIMER1 TIMER_TypeDef 0x40001000 | EHf#F1
UARTO UART_TypeDef 0x40004000 | i F IR 30
UART1 UART_TypeDef 0x40005000 | il A F B IR A1
RTC RTC_TypeDef 0x40006000 | S Hef
WatchDog WDOG_TypeDef 0x40008000 | & 141
GPI00 GPIO_TypeDef 0x40010000 | i A 4 N H vty 11
SYSCON SYSCON_TypeDef 0x4001F000 | R4z
12C I2C_TypeDef 0x40002000 | PN 4Lk FEL IR S 2k
SPI SPI_TypeDef 0x40002200 | # 474tz
APB2 Master 1 - 0x40002400 | APB2 Master [1]
APB2 Master 2 - 0x40002500 | APB2 Master [2]
APB2 Master 3 - 0x40002600 | APB2 Master [3]
APB2 Master 4 - 0x40002700 | APB2 Master [4]
APB2 Master 5 - 0x40002800 | APB2 Master [5]
APB2 Master 6 - 0x40002900 | APB2 Master [6]
APB2 Master 7 - 0x40002A00 | APB2 Master [7]

IPUG931-1.2
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2 1B R G

2.2 W% R G N AL WL

PRAEANEE E it b1 B o5 ik

APB2 Master 8 - 0x40002B00 | APB2 Master [8]
APB2 Master 9 - 0x40002C00 | APB2 Master [9]
APB2 Master 10 - 0x40002D00 | APB2 Master [10]
APB2 Master 11 - 0x40002E00 | APB2 Master [11]
APB2 Master 12 - 0x40002F00 | APB2 Master [12]
AHB2 Master - 0xA0000000 | AHB2 Master

2.2 ARG R TFRRS

Gowin_EMPU(GW1NS-4C)N# KRB NAFWLT 8 X, Wk 2-2 fin.

® 22 ABRRZERTFRENX

RGHEH Byt byl B 5 i)

IT™ ITM_Type 0xE0000000 ITM configuration structure

DWT DWT_Type 0xE0001000 DWT configuration structure

CoreDebug | CoreDebug_Type | OXEOOOEDFO | Core Debug configuration structure

ETM ETM_Type 0xE0041000 ETM configuration structure

SysTick SysTick_Type OxXEOOOEO010 SysTick configuration structure

NVIC NVIC_BASE OxXEOOOE100 NVIC configuration structure

SCnSCB SCnSCB_Type O0xEOOOEO000 System control Register not in SCB

SCB SCB_Type OXEOOOEDOO | SCB configuration structure

TPIU TPIU_Type 0xE0040000 TPIU configuration structure
IPUG931-1.2 4(53)




3 a2

TR [ B 2 i 458 AR R

o BT A 2

® REZIK 32 MIKAERT T

o {Efit6 N AT BI AT E S (USER_INTO~5)

® SCHF O-7 Znl AR P I e K

® IR H T AN S A B

®  HHT{E Sl Bk A

® KL EnS R

Gowin_EMPU(GWINS-4C)H Wizl g8 2 X, 1% 3-1 Fior.

R 3-1 FRETEHIEEE 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

IPUG931-1.2
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3 a2

Address Interrupt Number | Description

0x00000038 | PendSV_Handler -2 PendSV Handler

0x0000003C | SysTick_Handler -1 SysTick Handler

0x00000040 | UARTO_Handler 0 16+ 0: UART 0 RX and TX Handler

0x00000044 | USER_INTO_Handler 1 16+ 1: USER_INTO

0x00000048 | UART1 Handler 2 16+ 2: UART 1 RX and TX Handler

0x0000004C | USER_INT1_Handler 3 16+ 3: USER_INT1

0x00000050 | USER_INT2_Handler 4 16+ 4: USER_INT2

0x00000054 | RTC_Handler 5 16+ 5: RTC Handler

0x00000058 | PORTO_COMB_Handler | 6 16+ 6: GPIO Port 0 Combined Handler

0x0000005C | USER_INT3_Handler 7 16+ 7: USER_INT3

0x00000060 | TIMERO_Handler 8 16+ 8: TIMER 0 Handler

0x00000064 | TIMER1_Handler 9 16+ 9: TIMER 1 Handler

0x00000068 | O - 16+10: Reserved

0x0000006C | 12C_Handler 11 16+11: I12C Handler

0x00000070 | UARTOVF_Handler 12 16+12: UART 0,1 Overflow Handler

0x00000074 | USER_INT4_Handler 13 16+13: USER_INT4

0x00000078 | USER_INT5_Handler 14 16+14: USER_INT5

0x0000007C | Sparel5_Handler 15 16+ 15: Not Used

0x00000080 | PORTO_0O Handler 16 16+16: GPIO Port 0 pin 0 Handler

0x00000084 | PORTO_1 Handler 17 16+17: GPIO Port 0 pin 1 Handler

0x00000088 | PORTO_2 Handler 18 16+18: GPIO Port 0 pin 2 Handler

0x0000008C | PORTO_3 Handler 19 16+19: GPIO Port 0 pin 3 Handler

0x00000090 | PORTO_4 Handler 20 16+20: GPIO Port 0 pin 4 Handler

0x00000094 | PORTO_5 Handler 21 16+21: GPIO Port 0 pin 5 Handler

0x00000098 | PORTO_6_Handler 22 16+22: GPIO Port 0 pin 6 Handler

0x0000009C | PORTO_7_Handler 23 16+23: GPIO Port 0 pin 7 Handler

0x000000A0 | PORTO_8 Handler 24 16+24: GPIO Port 0 pin 8 Handler

0x000000A4 | PORTO_9 Handler 25 16+25: GPIO Port 0 pin 9 Handler

0x000000A8 | PORTO_10 Handler 26 16+26: GPIO Port 0 pin 10 Handler

0x000000AC | PORTO_11 Handler 27 16+27: GPIO Port 0 pin 11 Handler

0x000000B0 | PORTO_12 Handler 28 16+28: GPIO Port 0 pin 12 Handler

0x000000B4 | PORTO_13 Handler 29 16+29: GPIO Port 0 pin 13 Handler
IPUG931-1.2 6(53)
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Address Interrupt Number | Description

0x000000B8 | PORTO 14 Handler 30 16+30: GPIO Port 0 pin 14 Handler

0x000000BC | PORTO_15 Handler 31 16+31: GPIO Port 0 pin 15 Handler
IPUG931-1.2 7(53)
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4.1 L

4.1 $HiE

IPUG931-1.2

4 B HF P& 25

Gowin_EMPU(GW1NS-4C), & 2 ANt APB a2k v vl i3 20
& % UART:

BRBERFR AN 921.6Kbit/s
ToaH AR AL

8 for Hids s

1 frfs bz

UART Buffering 418 4-1 fliw.
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4 A PR S 4.2 Z7aRE X

[¥] 4-1 UART Buffering

‘«/ You can write a new character to the write buffer \‘(
‘\\ While the shift register is sending out a character. /

A 4

r} Write buffer Shift register TXD

A A

APB <]|: i Baud rate

interface generator

¥
€—— Read buffer Shift register | «—— RXD
A

“fl:he shift register can receive the next
character while the data in the receive
buffer is waiting for the processor to

“\ read it.

UART S E# A HSTM (High Speed Test Mode), 4% 775
CTRL[6] W E N 1 i, HATHARE AR 1 67, AT DAAEARJ6 0 18] AL 4
ARG

P FEALRE UART I, A2 B IR o0 lar /748, fltn, a5 APB1
RMERAURIZATIE 12MHz, FRELPRFF N 9600, U AT LAV B %45 570 41 25 A7
#%4 12000000/9600=1250.

4.2 FHEREX

UART 1728 € X, Wk 4-1 Fion.

& 4-1 UART HFEFREX

WA AR | ddbeAE | SRR | TR | MIURME it

DATA 0x000 RW |8 0x-- [7:0] Data Value
[3] RX buffer overrun, write 1 to clear

STATE Ox004 rw |4 %0 [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

IPUG931-1.2 9(53)




4 il AP WOR &%

4.3 Wit E X

TR | bk wE | SR

=k
i3

AL YN

ik

[5] RX overrun interrupt enable
[4] TX overrun interrupt enable
[3] RX interrupt enable

[2] TX interrupt enable

[1] RX enable

[0] TX enable

INTSTATU/I
NTCLEAR

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 ¥Ja1b5E X, Wik 4-2 Fios.

& 4-2 UART ¥ EX

B S KA Bl it

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
Enable/Disable TX/RX overrun

UART_Owvr UARTOvr_TypeDef ENABLE/DISABLE |
Interrupt

. Enable/Disable TX high speed test

UART_Hstm FunctionalState ENABLE/DISABLE q

mode

4.4 REPEFER T E

UART IXEhRE P ik, sk 4-3 s

& 4-3 UART Rtz A 757

B it

UART _Init Initializes UARTX
UART_GetRxBufferFull Returns UARTx RX buffer full status
UART_GetTxBufferFull Returns UARTX TX buffer full status

IPUG931-1.2
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4.5 ZHE 1T

R

ik

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 UARTX TX high speed test mode

UART_CIrHSTM

Clears UARTXx TX high speed test mode

4.5 BE|IT

IPUG931-1.2

Gowin_EMPU(GW1NS-4C)3Z £ ARM Keil MDK (V5.26 UL A
A1 GOWIN MCU Designer (V1.1 & UL ERCA) BAFREE UART A 9mfs
SR, R R T S Rt

cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign \Keil_RefDesign\uart

® Gowin_EMPU\ref_design\MCU_RefDesign \Keil _RefDesign\retarget
® Gowin_EMPU\ref_design\MCU_RefDesign \Keil_RefDesign\uart0_int
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_uar

t

arget

Gowin_EMPU\ref_design\MCU_RefDesign\GMD _RefDesign\cm3_ret

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_uar

t0_int

11(53)
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5 ENS &

5.1 1L

5.1 $F4iE

fals

5 ERTER

Gowin_EMPU(GW1NS-4C), & 2 AMidid APB 2 2k inl 1 [H) 20 br vk

e

32 firit# s

AL A IR SRS S
A M A NS 5 EXTIN AERER 4

TIMERO: EXTIN
TIMER1: EXTIN

Z#EH: GPIO[1]
Z#E$z: GPIO[6]

TIMER 58t 5-1 frzs o
&] 5-1 TIMER

PCLK —»!
PCLKG —»
PRESETn___,|

PSEL —»
PADDR[11:2] s—
PENABLE ———»
PWRITE —»
PWDATA[31:0] s
PREADY #—
PSLVERR «+——
PRDATA[31:0] =i
ECOREVNUM[3:0] s

<—b| Reload value

Edge
detection

CTRL[2]
Decrement

32-bit down
counter

e
LN
=
N a_,

CTRL[0]

val==1

T\ SET
]

CTRL[1]

Synchronizer

+——+TIMERINT

5.2 HFFRRENX

TIMER ZFA725 € X, W#* 5-1 Fizn.

IPUG931-1.2
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5 ENS &

5.3 Witk e X

% 5-1 TIMER HFEHENX
AT A4 TR wakwAs | SRR | WA | PR BN
[3] Timer interrupt enable
[2] Select external input as clock
CTRL 0x000 RW 4 0x0 _
[1] Select external input as enable
[0] Enable
VALUE 0x004 RwW 32 0x00000000 | [31:0] Current value
[31:0] Reload value, writing to this
RELOAD 0x008 RwW 32 0x00000000 .
register sets the current value
INTSTATUS/I _ _ .
0x00C RwW 1 0x0 [0] Timer interrupt, write 1 to clear
NTCLEAR

5.3 MR E X

TIMER #Iia40E X, W3R 5-2 FiRo

5.4 WRNEFERSE

IPUG931-1.2

% 5-2 TIMER #¥ALE X

e KE e g

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 KSR P AT %, 4k 5-3 Pios.

% 5-3 TIMER B2 ER 5 7%

K P

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

13(53)




5 e 5.5 ZF il

E ik

TIMER_DisablelRQ Disable TIMERX interrupt request

5.5 &t

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 A UL _FRA)
F GOWIN MCU Designer (V1.1 JUh FRA) BAFAREER Timer 21F4ufE
ZEWE, R IEEEERE T 2% &t
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\timer

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_tim
er

IPUG931-1.2 14(53)
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6 &1

6.1 FFIE

6.1 FF4iE

6 | kL

Gowin_EMPU(GW1NS-4C), & 1 4Mdit APB 2415 [n & [ 14

WatchDog:

5T B LOAD ZF A7 2 WIUa 1 32 gkt 4%

7 A T SR

IR RE, B WDOGCLK {55 -y fil & T H 4525 3 Uk
WAL T, B iR e 0 i, PEAEEAER, AR
M S A o 5 S IR S AT, BRI 1k

WatchDog #1E K] 6-1 fis .

6-1 WatchDog Operation

/ WatchDog is

‘\\ programmed /4N\\ zero /%\ zero /

IPUG931-1.2

Counter reloaded

_ Count down and count down
——___ without reprogram __————— -

\‘\\without reprogra\%// T
/ Counter reache / Counter reaches \

— - ~ _—

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL WDOGCONTROL
register is setto 1, register is setto 1,

WDOGINT is asserted WDOGRES is asserted

15(53)




6 &1

6.2 A A7amE

6.2 HEFI/EX

WatchDog #F 7 a5 € X, 13K 6-1 .

%z 6-1 WatchDog F 88 E X

AT A4 TR H bk it WE | WA i)

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

is to decrement

The current value of the
VALUE 0x04 RO 32 OXFFFFFFFF _

decrementing counter

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

[0] Enable the interrupt

Clear the watchdog interrupt and
INTCLR 0x0C WO - -

reloads the counter

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

counter

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

counter
RESERVED 0xC00-0x014 | - - - Reserved

[32:1] Enable register writes
LOCK 0xCO00 RW 32 0x00000000 _ ,

[0] Register write enable status
RESERVED OxFO00-0xC00 | - - - Reserved
ITCR 0xFO00 RwW 1 0x0 Integration test mode enable

[1] Integration test WDOGRES

value
ITOP OxF04 woO 2 0x0

[0] Integration test WDOGINT
value

6.3 ¥IRLEN

WatchDog #I#HitE X, Wik 6-2 Aizw.

= 6-2 WatchDog #IaLE X
2R Syt ol BN
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

IPUG931-1.2
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6 &1

6.4 a7 TT A

6.4 WENIZFFIER 75 7%

WatchDog a8 H 77, 1Nk 6-3 Fios.
# 6-3 WatchDog IRehf2FE A /574

AR

Eitipa

WDOG_Init

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_ClIrIntEnable

Clears interrupt enable

WDOG_GetRawlIntStatus

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_GetITOPIntStatus

Returns integration test output interrupt status

WDOG_CIrITOP

Clears integration test output reset or interrupt

6.5 &Egit

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 UL F A
FT GOWIN MCU Designer (V1.1 UL ERA) BAFHEE R WatchDog x4
HtEZSF R h, RS N S Wt

cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\wdog
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_wd

09

IPUG931-1.2
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7 38 i N\

7.1 FFIE

7.1 $HiE

7 1 F S\ S

Gowin_EMPU(GW1NS-4C), fi4 1 Miliik AHB S£815 1) 16 A A

ey B2 T GPIO AR
® L FPGA NI R GuiEH;
® A 10 AT LA A b
® SCRRALFERY;
o EHEHIIRE.

GPIO 2t 7-1 Frs .

7-1 GPIO Block
ahb_gpio

ahb_ . .
io_bridge 10_gpio
FCLK—»

HCLK —»
HRESETn—»
HSEL—»
HADDR[11:0] —p
HTRANS[1:0] —p
HSIZE[2:0]—p
HWRITE —»

HREADY —»
HWDATA[31:0] =—p
HREADYOUT «—|
HRESP «—|
HRDATA[31:0] €—
ECOREVNUM[3:0] —p

IPUG931-1.2

l€— PORTIN[15:0] <

= PORTOUT[15:0]

>
—p PORTEN[15:0] ,
>
A
—p PORTFUNC[15:0] .
v
>
>
—p GPIOINT[15:0] Pin Mux

—» COMBINT

Alternate function signals

FPGA Fabric

10_EXP_INPUT[15:0]

10_EXP_OUTPUT[15:0]|
) > ®
110 pad

)

I0_EXP_OUTPUTEN[15:0]|

18(53)




7 AR

7.2 A7 AR E L

7.2 BEHEX

GPIO #fi#s € X, W 7-1 P,

%= 7-1 GPIO HHET/EN

EREE A

Huhikfw A%

57

i

ALY

ik

DATA

0x0000

RwW

16

OX----

[15:0] Data value

Read Sampled at pin

Write to data output register

Read back value goes through double flip-flop

synchronization logic with delay of two cycles

DATAOUT

0x0004

RW

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

RW

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
input

1 indicates the signal direction as output

OUTENCLR

0x0014

RW

16

0x0000

[15:0] Output enable clear

Write 1 to clear the output enable bit

Write 0 no effect

Read back O indicates the signal direction as
input

1 indicates the signal direction as output

ALTFUNCS
ET

0x0018

RW

16

0x0000

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

Read back 0 for I/0

1 for an alternate function

ALTFUNCC
LR

0x001C

RW

16

0x0000

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

Read back 0 for 1/0

IPUG931-1.2
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7.2 A7 AR E L

A AF A K

Hudik i #%

b
fi

=k
i3

AL YN

filiid

1 for an alternate function

INTENSET

0x0020

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

INTTYPESE
T

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

INTTYPECL
R

0x002C

RW

16

0x0000

[15:0] Interrupt type clear

Write 1 to clear the interrupt type bit
Write 0 no effect

Read back O for LOW/HIGH level

1 for falling edge or rising edge

INTPOLSET

0x0030

RW

16

0x0000

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

INTPOLCL
R

0x0034

RW

16

0x0000

[15:0] Polarity-level, edge IRQ configuration
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 effect

Read back IRQ status register

MASKLOW

0x0400

RW

16

OX---

Lower 8-bits masked access

IPUG931-1.2
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7.3 Wit E X

ThA AR | MibkwEe | KA SRR WIIRME ik
BYTE -0x07FC [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
Higher 8-bits masked access
[9:2] of the address value are used as enable
MASKHIGH | 0x0800 bit mask for the access
RW | 16 0x---- _ )
BYTE -0x0OBFC [15:8] Data for higher byte access, with [9:2] of
address value used as enable mask for each bit
[7:0] not used
0x0C00
RESERVED - - - Reserved
-OxOFCF

7.3 ¥4EILE X

GPIO #Jgatb e X, Wk 7-2 Fiow.
= 7-2 GPIO #JHEEN

E

KA

HfE fth

=

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 16 bits GPIO Pins mode

IPUG931-1.2
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7.4 WA TT A

R

HfE filiid

GPIO_Mode_OUT
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

7.4 WENIEFIER A

GPIO KL P vk, Wik 7-3 Fron.

IPUG931-1.2

%k 7-3 GPIO Bahi2FFER 75 3%
R it
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

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_ClrintEnable

Clears GPIOx interrupt enable

Returns GPIOx interrupt enable

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

22(53)
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7.5 ZF BT

7.5 &EEIT

IPUG931-1.2

e ik

GPIO_MaskedWrite Setups GPIOx output value using masked access

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 A UL _FRA)

F GOWIN MCU Designer (V1.1 J UL ERA) BAFIAELR GPIO i 1F4ufE
W, SRR N S5
cdn.gowinsemi.com.cn/Gowin_ EMPU V1.1.zip:

Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\led
Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\keyscan
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_led
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_key
scan
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8 SN ik

8.1 KL

8.1 FF4iE

IPUG931-1.2

SERTRT

Gowin_EMPU(GW1NS-4C), fl. & 1 AVl APB 2 2817 A (1) 32 437 SR

I8l RTC 5

yus
A

APB A2k 52 1

32-bit TH#R

32-bit Match %17 2%

32-bit LR

MCU it APB @44 15 RTC S5 4dE .. #HARICRESFEE. £

L4 NI B CLKIHZ (3 [ rtc_src_clk 3\ 3.072MHz g4\, RTC
oSN IHz) LFHERE, 32-bit THEAS Y .

BT AR i 5as, AR ARGELN, S 17

RITE, B3 35 K MH OXFFFFFFFF, SRS RIZRE] O FFandkslidi iy .

'S Load %772 RTC_LOAD VALUE, S2¥j RTC hn#isi s .
1T % Data 77172 RTC_CURRENT_DATA, 3REl RTC 4Hiit 4,
it S RTC_MATCH_VALUE 7 f7#%, #4ifE Match #7745

RTC ZE#inf 8-1 fir.

24(53)




8 ST 8.2 HATHIEX
& 8-1 RTC Block
PCLK CLK1HZ
erte_
Register Control
' Read block block
PCLK—» B
A A
AMBA Confrol
and
AMBA _ o . APB status
APB T interface
h 4
Read Update
data data Match value .|
g Update "| Counter o
block block p RTCINTR
P Sync |
- block | colint
value
nPOR——» u— nRTCRST

8.2 FFRaEN

RTC & fFasE X,

N 8-1 fn.

& 8-1 RTC HHEH/ENX

AT AR TR b wes | KA | BEE | WIMGE B

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 | 0x00C 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

IPUG931-1.2 25(53)




8 SRS 8.3 WXAN AR 7 A 75 1
AT a4 R b fwAs | B | R | WIMGME Eif)
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 | 0x01C WO | 32 0x00000000 Interrupt clear register
EAR

Clear current interrupt
[31:1] Reserved

[0] Clear current interrupt

8.3 WRNEFEMSE

RTC X)L 748 H vk, Wk 8-2 Fiw.

IPUG931-1.2

% 8-2 RTC RahiZFFER 5%
AR Eiti3% Y
RTC_init Initializes RTC

Get_Current_Value

Gets RTC current value of data register

Set_Match_Value

Sets RTC match value of match register

Get_Match_Value

Gets RTC match value of match register

Set_Load_Value

Sets RTC load value of load register

Get_Load_Value

Gets RTC load value of load register

Start RTC

Starts RTC counter

Close_RTC

Closes RTC counter

RTC_Inter_Mask_Set

Sets RTC interrupt mask

Get_RTC_Control_value

Gets value of control register

RTC_Inter_Mask_Clr

Clears RTC interrupt mask

Get_RTC Inter_Mask value

Gets RTC interrupt mask

Clear_RTC_interrupt

Clears RTC interrupt
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8.4 &t

Gowin_EMPU(GW1NS-4C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
A1 GOWIN MCU Designer (V1.1 K&UL FRRA) BB RTC {4 fe
ZHit, miEERSERI I T 2%kt
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\rtc
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_rtc
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9 HATAMKIEO

9.1 KL

9.1 i

A{ToMEREEO

Gowin_EMPU(GW1NS-4C), & 1 AMdid APB a2k a1 B AT %
$21 SPI Master fibk.

® APB B4k

A XLIRI AT HE A

Y HF Master TAFEREE

SRR B P B b R 1 RO o2

SPI 774 (1) 5 AT I AT 26 v fic

B FA P A7 B RIS Rk A A7 4 8 A e

9.2 FHFHR/EX

IPUG931-1.2

SPI Master Z7 {725 € X, 3R 9-1 fius.

%% 9-1 SPI Master HFTERFEN
TAEAR AR | Mk fwAE | RAY | SRR | WUARME | b
RDATA 0x00 RO |8 0x00 Reads data register
WDATA 0x04 WO |8 0x00 Writes data register
[7] Error status
[6] Receives ready status
[5] Transmits ready status
STATUS 0x08 RwW |8 0x00 [4] Be transmitting
[3] Transmits overrun error status
[2] Receives overrun error status
[1:0] Reserved

28(53)




9 BT AN 9.3 MRtk E X

WA AR | HibbwEs | KM | SR AIAGME | Hhid

SSMASK 0ox0C RW |8 0x00 Unused selected slave address

[4:3] Clock selected
[2] Polarity

[1] Phase

[0] Direction

CTRL 0x10 RW |5 0x00

9.3 MIrHEX

SPI Master #JiftbE X, Wk 9-2 fizs.

& 9-2 SPI Master #IEHLE X
e et Bl i)

MSB/LSB first transmission
DIRECTION | uint8_t | 1/0 0: MSB first;

1: LSB first.

Posedge/Negedge transmit data
PHASE uint8_t | 1/0 0: Sample at posedge edge;
1: Sample at negedge edge.

Initialize polarity to one/zero
POLARITY uint8_t | 1/0 0: Idle sclk low;
1: Idle sclk high.

CLKSEL_CLK DIV_2
_ CLKSEL_CLK_DIV_4 o
CLKSEL uint8_t Select clock divided 2/4/6/8

CLKSEL_CLK_DIV_6

CLKSEL_CLK_DIV_8

9.4 WNEFFERTSE

SPI Master IRBWFE A 771, 105k 9-3 fis.
= 9-3 SPI Master IRZNIEFFER /535

R it

SPI_Init Initializes SPI
SPI_SetDirection Sets direction
SPI_ClIrDirection Clears direction
SPI_GetDirection Returns direction
SP|_SetPhase Sets phase

IPUG931-1.2 29(53)




9 HATAMKIEO

9.5 ZF il

AR

ik

SPI_ClrPhase

Clears phase

SPI_GetPhase

Returns phase

SPI_SetPolarity

Sets polarity

SPI_ClIrPolarity

Clears polarity

SPI_GetPolarity

Returns polarity

SPI_SetClkSel

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

Selects slave

9.5 BT

Gowin_EMPU(GW1NS-4C)3Z f ARM Keil MDK (V5.26 UL F A
FT GOWIN MCU Designer (V1.1 K& PL ERRA) BAAEER SPI Master 3 {4
WIESHERT, SIS TS5 T

cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_deisgn\MCU_RefDesign\Keil_RefDesign\spi
® Gowin_EMPU\ref_deisgn\MCU_RefDesign\GMD_RefDesign\cm3_spi

IPUG931-1.2
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10 R4 a%

10.1 A 748 E

10.1 FEFRENX

10 RGguisilan

SYSCON Zif7a8 € X, W3 10-1 fios.

%% 10-1 SYSCON FFERENX
AR RN Huhb R | KM | WEE | WIERME | HEE
REMAP 0x000 RwW |1 0x0 Remap control register
PMUCTRL 0x004 RwW |1 0x0 PMU control register
RESETOP 0x008 RwW |1 0x0 reset option register
RESERVEDO | 0x00C - - - Reserved

[2] Lockup reset
RSTINFO 0x010 RW |3 0x0 [1] Watchdog reset request

[0] System reset request

10.2 ENIEFEATE

SYSCON IR P 77k, Wk 10-2 fios.

% 10-2 SYSCON BZiEFFER S ZE

HHK

Eiiipay

SYSCON_Init

Initializes SYSCON

SYSCON_GetRemap

Returns REMAP

SYSCON_GetPmuctrlEnable

Returns PMUCTRL Enable

SYSCON_GetResetopLockuprst

Returns RESETOP LOCKUPRST

SYSCON_GetRstinfoSysresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfowdogresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfoLockreset

Returns RSTINFO SYSRESETREQ

IPUG931-1.2
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11 PN AR A L I 2R FIE

1 1 NEBERR EE B8 B 2%

11.1 $14E

Gowin_EMPU(GW1NS-4C), & 1 AMdid APB a2k 1 a1 PS4 ik
HL % 2 28 12C Master bk

AR, &b, EERRMNERE R
SCHFRSAA . bR SR A
SCHF 7 AL HEARE

® APB B4k

® TFALAARIER) 1°C BN
® LAk S AR A

® SLARTRAS KL

® TR

[

[

[

11.2 FHFESEEN

I°C Master ZifE 885 X, % 11-1 fix.
% 11-1 12C Master HFSEEN

wWAEAARR | HbbmEs | SRR | BE | WIaAME | ik

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

PRER 0x00 RW | 16 OXFFFF

[7] Enable 1°C function
CTR 0x04 RW 8 0x00 [6] Enable I°C interrupt
[5:0] Reserved

[7:1] Next transmission data
[0] Data direction

TXR 0x08 WO | 8 0x00

IPUG931-1.2 32(53)




11 PN AR A L I 2R

XA P O i

A K

Hudik i #%

=k
i3

AL YN

ik

RXR

0x0C

(o]

0x00

[7:0] Last received data

CR

0x010

WO

0x00

[7] Start transmission status
[6] Over transmission status
[5] Read enable, read data from slave

[4] Write enable, write data to slave

[3] Acknowledge
[2:1] Reserved

[0] Interrupt acknowledge

SR

0x14 RO

[6] 12C busy status
[5] Arbitration loss

[4:2] Reserved

0x00

[0] Interrupt flag

[1] Data transmission status flag

[7] Receive acknowledge signal from slave

11.3 EEhEFER TG

1°C Master JXEhFEFEA8 7k, I 11-2 fiok.

IPUG931-1.2

% 11-2 I2C Master EZhIEFER 5%

AR

filiig

12C_Init

I°C Initialization

I2C_SendByte

Sends a byte to I°C bus

I2C_SendBytes

Sends multiple bytes to 1°C bus

I2C_SendData

Sends multiple bytes to I1°C bus once time

I2C_ReceiveByte

Reads a byte from I°C bus

I2C_ReadBytes

Reads multiple bytes from 1°C bus

I2C_ReceiveData

Reads multiple bytes from 1°C bus once time

I2C_Rate_Set Sets I°C traffic rate
I2C_Enable Enable I°C bus
I2C_UnEnable Disable I°C bus

12C_InterruptOpen

Opens I°C interrupt

I12C_InterruptClose

Closes I°C interrupt
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11 PN AR A L I 2R BEUH

11.4 BF&it+

Gowin_EMPU(GW1NS-4C)32 £f ARM Keil MDK (V5.26 } UL _ERA)
A1 GOWIN MCU Designer (V1.1 K A FRA) #AFREI 1°C Master #1:
SR, SRR N S5 T
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\i2c
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_i2c
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12SysTick

AL

12.1 $14E

1 2 SysTick

Gowin_EMPU(GWI1NS-4C), & 1/ 24 AL KRG W% € I 48
SysTick, HA HIH MG H P WrDhae, AT LG e i #83R815 — € [N

EEIER

122 FHFEHEX

SysTick ai {748 & X, W5k 12-1 fiors.

= 12-1 SysTick HHFEREXN

AR ARR | HikbmEs | KT W | WIIR1E it
[16] Counts down to zero flag
[2] External clock source

CTRL 0x00 RW 17 0x00000 _
[1] Enable interrupt request
[0] Enable SysTick

LOAD 0x04 RW 24 0x000000 [23:0] Reloads value

VAL 0x08 RW 24 0x000000 [23:0] Returns current count down value
[31] Whether a separate reference clock is
provided

CALIB 0x0C RW 32 0x00000000 _
[30] Whether the TENMS value is exact
[23:0] 10ms calibration value

IPUG931-1.2 35(53)




12SysTick LY s b 0 DARPN

12.3 EEhEFER TS

SysTick IXENFEFAE 7%, WiEk 12-2 pios.
#& 12-2 SysTick BehiEFFER G Z*

SysTick_Config Initializes and starts the SysTick counter and interrupt
A A
12.4 &35t

Gowin_EMPU(GW1NS-4C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
F GOWIN MCU Designer (V1.1 J UL ERA) AR SysTick B 4F4
EZEwIr, sl BRI~ =% )it
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\systick

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_sys
tick
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13 WAFEHE AL

13 sews

13.1 43F4iE

Gowin_EMPU(GWI1NS-4C), SCREgha NAFE BT, 1l 5 g [a) € X
A7 HE malloc 5 NAFREIN free BREL, SEILBNAS B SRR AN A7

13.2 RNIEFEA T

WA E LR Eh R A v, ik 13-1 Fos.
%+ 13-1 AEEERIEFFERGZE

B it
mem_init Initializes memory management
mymemset Sets the values of memory space
mymemcpy Copies from source to destination
mymemcmp Compares source with destination
mymalloc Allocates a memory space dynamically
myfree Frees a memory space
13.3 8E |t

Gowin_EMPU(GW1NS-4C)3Z £ ARM Keil MDK (V5.26 UL A
F1 GOWIN MCU Designer (V1.1 J& UL ERRA) BRI 1) A7 S B A4
FESHZ W, sl EEER I N 25 5t
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil RefDesign\mm
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_m
m
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14SPI_Nor_Flash FIE

1 4 SPI Nor Flash

14.1 $14E

Gowin_EMPU(GW1NS-4C), % 1 4@t APB &£k 15 [
SPI_Nor_Flash .

® FiTAEL KINFF

Y FE APB BT B

CREPRUE SPI 21

SRR, B AEERR D) RE

% GWINSR-4C/GW1NSER-4C QN48G %14

14.2 FHEREN

SPI_Nor_Flash Zif7-# & X, Wk 14-1 Fix.
% 14-1 SPI_Nor_Flash FEEENX

TFATA TR HuhbfwEe | KB | WEE | WIGGME Ef:pu
IDREV 0x00 RO 32 0x02002000 ID and revision register

[31:8] ID number
[7:4] Major revision number

[3:0] Minor revision number

RESERVEDO[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

IPUG931-1.2 38(53)




14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

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

[3] Transfer data with the lease
significant bit first

0 = Most significant bit first

1 = Least significant bit first

[2] SPI master/slave mode selection

0 = Master mode

1 = Slave mode

[1] SPI clock polarity

0 = SCLK is LOW in the idle states

1 = SCLK is HIGH in the idle states

[0] SPI clock phase

0 = Sampling data at odd SCLK edges

1 = Sampling data at even SCLK
edges

DIRECTIO

0x14

RW

32

0x0

SPI direct 1O control register

[31:25] Reserved

[24] Enable direct IO

0 = Disable

1 = Enable

[23:22] Reserved

[21] Output enable for SPI-Flash hold
signal

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

[19] Output enable for the SPI MISO
signal

[18] Output enable for the SPI MOSI
signal

IPUG931-1.2
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14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

[17] Output enable for SPI SCLK
signal

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

[13] Output value for SPI-Flash hold
signal

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

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

[5] Status of SPI-Flash hold signal

[4] Status of SPI-Flash write protect
signal

[3] Status of SPI MISO signal

[2] Status of SPI MOSI signal

[1] Status of SPI SCLK signal

[0] Status of SPI CS signal

RESERVED1[2]

0x18-0x1C

Reserved

TRANSCTRL

0x20

RW

32

0x0

SPI transfer control register

[31] Reserved

[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

IPUG931-1.2
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14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

0000 = Write and read at the same
time

0001 = Write only

0010 = Read only

0011 = Write, Read

0100 = Read, Write

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

1000 = Dummy, Write

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

01 = Dual I/0O mode

10 = Quad I/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 0x69
[10:9] Dummy data count

[8:0] Transfer count for read data

CMD

0x24

RW

32

0x0

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

ADDR

0x28

RW

32

0x0

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

DATA

0x2C

RW

32

0x0

SPI data register

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

CTRL

0x30

RW

32

0x0

SPI controller register

IPUG931-1.2
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14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

[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)

IPUG931-1.2
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14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

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

INTRST

0x3C

WO

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

RW

32

0x0

SPI interface timing register

[31:14] Reserved

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

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

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

RESERVED2[3]

0x44-0x4C

Reserved

MEMCTRL

0x50

RW

32

0x0

SPI memory access control register
[31:9] Reserved

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

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

RESERVED3[3]

0x54-0x5C

Reserved

SLVST

0x60

RW

32

0x0

SPI slave status register
[31:19] Reserved

[18] Data underrun occurs in the last
transaction

[17] Data overrun occurs in the last
transaction

IPUG931-1.2

43(53)




14SPI Nor Flash

RS A

Hudik i #2

i
i3

AL YN

filiid

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

SLVDATACNT

0x64

RO

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

0x7C

RO

32

0x0

Configuration register

[31:15] Reserved

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

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

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

[9] Support for Quad I/0O SPI
[8] Support for Dual 1/0 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

IPUG931-1.2
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14SPI_Nor_Flash ORBNAE A% FH 51

14.3 EEIEFER TS Z

SPI_Nor_Flash WX 2748 H 7%, Wk 14-2 s
3% 14-2 SPI_Nor_Flash REiEFERGZE

E Eitipay

spi_nor_flash_init Initializes SPI_Nor_Flash

change_mode_spi_nor_flash | Switch SPI_Nor_Flash mode to read, write, erase

memory
spi_nor_flash_read Read data from SPI1_Nor_Flash
spi_nor_flash_write Write data into SPI_Nor_Flash
spi_nor_flash_write_read Write data into SPI_Nor_Flash and read data from

SPI_Nor_Flash once time

spi_nor_flash_page_program | Write data into SPI_Nor_Flash with pages

spi_nor_flash_sector_erase | Erase SPI_Nor_Flash with sector

14.4 BE&t

Gowin_EMPU(GW1NS-4C)3 £f ARM Keil MDK (V5.26 UL F R4
F GOWIN MCU Designer (V1.1 &Pl ERRAD #AFH85E#) SPI_Nor_Flash
BARAESHZ VT, MBS N &2 i

cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\spi_nor_fl
ash

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_spi
_nor_flash
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15PSRAM Memory Interface FHIE

15 PSRAM Memory Interface

15.1 43F4E

Gowin_EMPU(GW1NS-4C), & 1 /it AHB &2k 75 A ) PSRAM
Memory Interface F3.

XFF AHB S RL E R
SHRAER PSRAM #8142 1 3 45
¥ GWINSR-4C MG64P 2414
Y #F 8 {7 PSRAM width

%+ 16 fi2 DQ bus width
YRR KEKE 16, 32, 64, 128
i LAy 1:2
SCRFYIBGIER A 6
SCHRFIE 7 2 A
SCHRFHLIE O IR I

A C ) R B 5

A ) E R X3

I TC )T
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15PSRAM Memory Interface

15.2 HFEFRREN

PSRAM Memory Interface 2785 7€ X, WK 15-1 fizw.

%% 15-1 PSRAM Memory Interface B ERFEX

WAF s 44 TR kR KB RE | WIMGE ik
CMD 0x00 RwW |1 0x0 Command register

[0] Operation type

0 = Read operation

1 = Write operation
ADDRESS 0x04 RwW |21 0x0 Address register

[20:0] Address of reading and writing

data
WR_DATAO 0x08 RW | 32 0x0 Write data register 0

[31:0] Write first 32bit data
WR_DATA1 0x0C RW | 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 RwW | 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 RwW |1 Read status register

[0] Read done flag, auto set 1 if it is

done, and need mcu to clear
RD_DATAO 0x20 RO 32 Read data register 0

[31:0] Read first 32bit data
RD_DATA1 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
IPUG931-1.2 47(53)




15PSRAM Memory Interface

WEhRE P Tk

RS A

Hudik i #2 KA | TE

AL YN ik

done flag
0 = Initialization failed

1 = Initialization done

15.3 B ER TS %

PSRAM Memory Interface Xzl 8 72, a1k 15-2 .

% 15-2 PSRAM Memory Interface BREHFEFF {8 753%

K

ik

PSRAM_Check_lInit_Status

Check the status of PSRAM initialization

PSRAM_Mode_Set

Set the mode for PSRAM write and read

PSRAM_Address_Set

Set the address of PSRAM and save data into

this address

PSRAM_Read_Data_Buff

Read data from the buffer of PSRAM

PSRAM_Cmd_Enable

Enable the command of PSRAM

PSRAM_Read_Done_Flag

Get the flag of read PSRAM done

PSRAM_Clear_Read_Done_Flag

Clear the flag of read PSRAM done

PSRAM_Write_Data_Buff

Write data into the buffer of PSRAM

PSRAM_Cmd_Unable

Disable the command of PSRAM

PSRAM_Write Data_Package

Write a package data into PSRAM

PSRAM_Read Data Package

Read a package data from PSRAM

15.4 &&&it

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 UL F A
F1 GOWIN MCU Designer (V1.1 J PL ERRAD) B AR5 PSRAM Memory
Interface BT mtESH Wi, ridh BRI N 2% &1t
cdn.gowinsemi.com.cn/Gowin_EMPU_V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\psram
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_psr

IPUG931-1.2
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16HyperRAM Memory Interface FHIE

16 HyperRAM Memory Interface

16.1 4F4iE

Gowin_EMPU(GW1NS-4C), f1 % 1 /Milidt AHB 2.2k 15 A 1] HyperRAM
Memory Interface F3.

Y ¥ AHB B E B O

S FrUER HyperRAM 284422 1 e 2%
¥ GWINSR-4C/IGWINSER-4C QN48P #14
Y ¥F 8 iz PSRAM Width

% +F 8 £ DQ bus Width

A mFER A K 16, 32, 64, 128
i LAy 1:2

SCRFYIBGIER A 6

SR [] 5E SR A
SCHRFHLIE O IR I

A C ) R B 5

A ) E R X3

I TC )T
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16HyperRAM Memory Interface

16.2 HFREN

HyperRAM Memory Interface %7 #5 & 3, Wi 16-1 FiR.

%z 16-1 HyperRAM Memory Interface FFEFE X

WAF s 44 TR kR KB RE | WIMGE ik
CMD 0x00 RwW |1 0x0 Command register

[0] Operation type

0 = Read operation

1 = Write operation
ADDRESS 0x04 RwW |21 0x0 Address register

[20:0] Address of reading and writing

data
WR_DATAO 0x08 RW | 32 0x0 Write data register 0

[31:0] Write first 32bit data
WR_DATA1 0x0C RW | 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 RwW | 32 Write data register 3

[31:0] Write fourth 32bit data
CMD_EN 0x18 wo |1 Command enable register

[0] Enable HyperRAM
READ_DONE 0x1C RwW |1 Read status register

[0] Read done flag, auto set 1 if it is

done, and need mcu to clear
RD_DATAO 0x20 RO 32 Read data register 0

[31:0] Read first 32bit data
RD_DATA1 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] HyperRAM hardware initialization
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WEhRE P Tk

RS A

Hudik i #2 KA | TE

AL YN ik

done flag
0 = Initialization failed

1 = Initialization done

16.3 EEIFIEFER TS %

HyperRAM Memory Interface JXZN 274 7%, WiEk 16-2 Fix.
% 16-2 HyperRAM Memory Interface IRZhEERFER 7534

K

ik

HPRAM_Check_Init_Status

Check the status of HyperRAM initialization

HPRAM_Mode_Set

Set the mode for HyperRAM write and read

HPRAM_Address_Set

Set the address of HyperRAM and save data
into this address

HPRAM_Read_Data_Buff

Read data from the buffer of HyperRAM

HPRAM_Cmd_Enable

Enable the command of HyperRAM

HPRAM_Read_Done_Flag

Get the flag of read HyperRAM done

HPRAM_Clear_Read Done_Flag

Clear the flag of read HyperRAM done

HPRAM_Write_Data_Buff

Write data into the buffer of HyperRAM

HPRAM_Cmd_Unable

Disable the command of HyperRAM

HPRAM_Write_Data_Package

Write a package data into HyperRAM

HPRAM_Read_Data_Package

Read a package data from HyperRAM

16.4 &%&&it

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 UL F A
1 GOWIN MCU Designer (V1.1 & PLERRA) B4R HyperRAM
Memory Interface B FmFESH ¥ it, st CEEERI W &% %1
cdn.gowinsemi.com.cn/Gowin_ EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\hyper_ra

IPUG931-1.2

m

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_hy

per_ram
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17 AL ERIE R SR uC/OS-IlI

1 7 BRAXSEFRIERS

Gowin_EMPU(GW1NS-4C), >(f uC/OS-IIl A1 FreeRTOS fix A\ 35K
I #AE R G A

17.1 uC/OS-III

17.1.1 $E
® uC/OS-lll &2 — Ay RE, "R, 465 s Wiz, ST
ANEAS 52 TR
® UuC/OS-Ill 2% =AWtZ, $eft 7 ARSI AAZ T B ThRE, BT
BH., [FL. [ESEIEES
® UC/OS-IIl 24t T 1R 2 Ho e seit N AZ BT i A IR, tbﬁuﬁé (EiE 4T I =
BATHRE, BEEARETIUHEATS, [EEREANERFZAIMETEM
T S A F1
Gowin_EMPU(GW1NS-4C) 2 i h# 1E uC/OS-IIl 7% ¥ it
uC/OS-IIl JEARREIELE Micrium ‘B M http://www.micrium.com T %,
17.1.2 BIER G A
Gowin_EMPU(GW1NS-4C)Z%% i i1¥ FH (] uC/OS-IIl ik 4~ V3.03.00.
17.1.3 BERGELE
® I/ alLlE it 5 UCOSII_CONFIG\os_cfg.h il os_cfg_app.h K &
uC/OS-ll

® /A LLiEit & UCOS BSP\bsp.c #1 bsp.h 3k 327 FT FH T & b

IPUG931-1.2 52(53)



http://www.micrium.com/

17 AL ERIE R SR FreeRTOS

17.1.4 B3&&%

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 f UL _FRA)
1 GOWIN MCU Designer (V1.1 J UL ERA) AR uC/OS-II 3 A4
wWESH W, A IEEER I N S E &t
cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\ucos _iii
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_uc
os_iii

17.2 FreeRTOS

17.2.1 $54F

FreeRTOS & — N2 = 2 1L BaE R 4t .

FreeRTOS {9 —MERAAIHRIE RS, WALEIT: (E5EH, 1
R fE R MBI, NS, TR, B B,
AT AR R RGO

® FreeRTOS ##1F R G2 &R R INIRIE RS, AABEMEAI. ATHH.
R R SRS R R R

Gowin_EMPU(GW1NS-4C) 2 I # 18 FreeRTOS % %1t
FreeRTOS Jf0i% 15 7E FreeRTOS B M http://www.FreeRTOS.org T #.

17.2.2 BER G A

Gowin_EMPU(GW1NS-4C)Z% & i1-f§ F ) FreeRTOS hiiA A V10.2.1.

17.23 BIERGELE

Fi 7 a] LB & 2 include\FreeRTOSConfig.h Kid & FreeRTOS.

17.2.4 &%t

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK (V5.26 UL F 4D
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