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1 B e

1.1MCU W 9w FE

1 R ImIZE

Gowin_EMPU(GWINS-2C) 3+ 4fE % : Gowin_EMPU\src\c_lib
Gowin_EMPU(GW1NS-2C) 7 £F i R4k (- gm FE J5 7% 2

MCU W8t e

RN FUIRAT RGBT A2

1.1 MCU &S HHRIE

Gowin_EMPU(GWINS-2C) 4wt e, S MCU WAL S gmiE 712,

nk 1-1 fior.

#* 1-1 MCU RERR 478

P EifiB)

startup_gwlns2c.s MCUWN a8l 5| S 127

core_cm3.c MCU N 75 f7-4i € X

gwilns2c.h il R AR AR B E X

system_gwlns2c.c

RN R G X

gwlns2c_flash.ld

GMD EDA Flashf ;5%

gwlns2c_adc.c ADCHRZ) B i 5E X
gwlns2c_gpio.c GPIOIK ) sk e X
gwlns2c_uart.c UART 3R] i 52 X
gwlns2c_timer.c TimerZX a3l pR EE X
gwlns2c_wdog.c WatchDog X 5 e £ 5 X

gwlns2c_spi.c

SPI Master2X sl ek £ X

gwlns2c_i2c.c

12C Master3X 5} pi e X

gwlns2c_misc.c

H T S 0 #E A Sy s Tick

gwlns2c_syscon.c

RGP K e EUE X
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1 B e 1.2 N A RGBT iR

i ik

gwlns2c_it.c Hh T A R HUE X

malloc.c BN WA E B mallocHifree ik 45 5E 1] & X
retarget.c UARTO printfef £ 5 17 5 L
gowin_psram.c AHB PSRAMIKZ ok # E X

1.2 RARNBRIER G - diE

Gowin_EMPU(GW1NS-2C), SZHfLL R Fifh i A\ UL #1E 2 5t A2
2
® uC/OS-lII
® [reeRTOS
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2 1B R G

2.1 FRES s P A7 Bt

2.1 FRiEIME A 7RIS

FiE RS

—Sg

Gowin_EMPU(GW1NS-2C)br#fE 71 & P A7 B Hihik e S, ik 2-1 Fw

= 2-1 BRSNS NIRRT E X
PRAESME gt b ot EiiTpa
FLASH - 0x00000000 | 128KB
SRAM - 0x20000000 | 2KB. 4KBH{8KB
TIMERO TIMER_TypeDef | 0x40000000 | &M #%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
WatchDog WDOG_TypeDef | 0x40008000 | &1
GPI00 GPIO_TypeDef 0x40010000 | i FH % A% ity 11
SYSCON SYSCON_TypeDef | 0x4001F000 | &%z
12C I2C_TypeDef 0x40002000 | PN FAE Ak HEL 4% i 2%
ADC ADC_TypeDef 0x40002100 | AU/ E -4 ¥
SPI SPI_TypeDef 0x40002200 | # 474tz
UART UART_TypeDef 0x40002300 :;;gf _Y RARRS
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]
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2 it R4 2.2 WX RGN A7 LG
PRAEANEE KA b1 B o5 ik
APB2 Master 6 - 0x40002900 | APB2 Master [6]
APB2 Master 7 - 0x40002A00 | APB2 Master [7]
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
AHB2 Slave - - AHB2 Slave
PSRAM PSRAM_TypeDef | OXA0O000000 | AHB PSRAM

2.2 ARG NIRRT

Gowin_EMPU(GW1INS-2C) N # R Gt WA B 8 X, gk 2-2 s

& 2-2 RGIEHIREIRE E X
ARG EH KA bl e g
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 0xEOOOEO010 SysTick configuration structure

NVIC NVIC_BASE 0xEOOOE100 NVIC configuration structure

SCnSCB SCnSCB_Type 0xEOOOEO000 System control Register not in SCB

SCB SCB_Type OXEOOOEDOO | SCB configuration structure

TPIU TPIU_Type 0xE0040000 TPIU configuration structure
IPUG516-1.5 4(45)
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TR [ B 2 i 458 AR R

o BT A 2

® REZIK 32 MIKAERT T

o {Rft2 NH R MBI S-S (USER_INTO A1 USER_INTL)

® 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-2C)H Wizl g8 2 X, 1% 3-1 Fir.

R 3-1 FRETEHIEEE X
Address Interrupt Number | Description
0x00000000 | _ StackTop - Top of Stack
0x00000004 | Reset Handler - Reset Handler
0x00000008 | NMI_Handler - 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
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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 | Sparel_Handler 1 16+ 1: Not Used

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

0x0000004C | Spare3_Handler 3 16+ 3: Not Used

0x00000050 | Spare4_Handler 4 16+ 4: Not Used

0x00000054 | O - 16+ 5: Reserved

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

0x0000005C | Spare7_Handler 7 16+ 7: Not Used

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

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

0x00000068 | O - 16+10: Reserved

0x0000006C | Sparell Handler 11 16+11: Not Used

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

0x00000074 | USER_INTO_Handler 13 16+13: USER_INTO Handler

0x00000078 | USER_INT1_Handler 14 16+14: USER_INT1 Handler

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
IPUG516-1.5 6(45)
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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
IPUG516-1.5 7(45)
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Gowin_EMPU(GWINS-2C), % 2 /NEid APB S 2k15 0l fiE F 5720
Wk #% 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. /
\ 4
ﬂbuﬁer Shift register TXD
A [
A
TX FSM

APB j‘ i Baud rate

interface generator

4
€—— Read buffer Shift register «—— RXD

4

‘/fhe shift register can receive the ne)&\
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

IPUG516-1.5 9(45)




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
S/ 0x00C RW | 4 0x0
INTCLEAR

[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

IPUG516-1.5
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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

IPUG516-1.5

Gowin_EMPU(GW1NS-2C)3Z £ ARM Keil MDK (V5.26 UL A
A1 GOWIN MCU Designer (V1.1 & VL ERCA) BAFREER UART #BAFgmfs
ZFEwt, @ EER I T 2 FE &
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).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\uartO_int
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\uart
Gowin_EMPU\ref_design\MCU_RefDesign\GMD _RefDesign\retarget
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\uart0_int
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5 ENS &

5.1 1L

5.1 $F4iE

5 ERTER

Gowin_EMPU(GW1NS-2C), & 2 ANt APB &2k i) i 5] 25 bR v

e
® 32 fiit#ss
® n[ LI ARG S
® DL AN NS 5 EXTIN fi GERSEh
® TIMERO: EXTIN %4 GPIO[1]
® TIMERL: EXTIN #%#: GPIO[6]
TIMER &5t 5-1 Fras o
&] 5-1 TIMER
4—-1 Reload value Egiecﬁm Synchronizer
PCLK —» CTRL[2]
PCLKG ——»i Decrement f{_'/
PRESETn | \.
PSEL—I — 32bltdcrwn }‘—‘
PADDR[11:2] sy counter
PENABLE —»|
PWRITE —» +—»

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

val==1

CTRL(3)

F‘]

+——+TIMERINT

IPUG516-1.5
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5 ENS &

5.2 A 7amE X

5.2 HFFRREN

TIMER & A7 25 X, W% 5-1 iR,

& 5-1 TIMER HE8ENX
AT A R bk wE | KA S | WIMGE it
[3] Timer interrupt enable
[2] Select external input as clock
CTRL 0x000 RwW 4 0x0 )
[1] Select external input as enable
[0] Enable
VALUE 0x004 RW 32 0x00000000 | [31:0] Current value
[31:0] Reload value, writing to this
RELOAD 0x008 RW 32 0x00000000 ,
register sets the current value
INTSTATUS/I . . :
0x00C RwW 1 0x0 [0] Timer interrupt, write 1 to clear
NTCLEAR

5.3 MR EX

TIMER #Iia4LE X, WER 5-2 FiR

5.4 WENEFERTSE

IPUG516-1.5

% 5-2 TIMER #¥A1LE X

E Eic) HfH P

Reload uint32_t - Reload value

TIMER_Int | TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt
TIMER_Exti | TIMEREXxti_TypeDef | - External input as enable or clock

TIMER KSR P AT %, 4k 5-3 Fios.

% 5-3 TIMER Rz ER 5 7%

R i

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

13(45)




5 ENS &

5.5 ZF il

AR

ik

TIMER_SetReload

Sets TIMERX reload value

TIMER_GetValue

Returns TIMERX current value

TIMER_SetValue

Sets TIMERX current value

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

5.5 &)t

IPUG516-1.5

Gowin_EMPU(GW1NS-2C)3Z £ ARM Keil MDK (V5.26 UL i A)
A1 GOWIN MCU Designer (V1.1 VL ERRA) AR Timer #AFgmfs
ZE W, B IERER BN T 2 &t
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\timer
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\timer
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6 &I 14 6.1 FFIE

6 | kL

6.1 FF4iE

Gowin_EMPU(GW1NS-2C), & 1 4Mdit APB 2415 1 & [ 14

WatchDog:

® LT i LOAD FFAF&stIaatb i) 32 AiZ i it Hids

® EHKE R

® UIENiiAE, B WDOGCLK {55 b7t & % s sk

® AW, YuhEER R O B, FPAERALER, HEERE IR
® Ui SRR SRR E AL, SRR E J5 ik

WatchDog #1E 1] 6-1 fis.
6-1 WatchDog Operation

Counter reloaded

Count down and count down

—__without reprogram __—

o without reprogram_—— T
/ WatchDog is \ / Counter reaches\ / Counter reaches \
I —

rogrammed / zero ™ zero /
prog
\ P N P N 4

| ]

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

IPUG516-1.5 15(45)
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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 A R HuhE R #% KA WEE | WA {13

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 RwW 2 0x0 _

[0] Enable the interrupt

Clears the watchdog interrupt and
INTCLR 0x0C woO - -

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 | OxC00-0x014 | - - - Reserved

[32:1] Enable register writes
LOCK 0xCO00 RwW 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 0xF04 WO 2 0x0 _

[0] Integration test WDOGINT

value
IPUG516-1.5 16(45)
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6.3 Witk E X

6.3 #RLENX

WatchDog #1#6 4 € 3, WK 6-2 Fiw.

%= 6-2 WatchDog #1514t E X
2 FR KE ) ik
WDOG_Reload | uint32_t - Reloads 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

WatchDog X2 e F J57%, a3k 6-3 Frs.
#= 6-3 WatchDog IReh2FFE A /574

K

ik

WDOG_nit

Initializes WatchDog

WDOG_RestartCounter

Restarts watchdog counter

WDOG_GetCounterValue

Returns counter value

WDOG_SetResetEnable

Sets reset enable

WDOG_GetResStatus

Returns reset status

WDOG_SetiIntEnable

Sets interrupt enable

WDOG_ GetIntStatus

Returns interrupt enable

WDOG_ClrIntEnable

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_GetITModeStatus

Returns integration test mode status

WDOG_SetITOP

Sets integration test output reset or interrupt

WDOG_GetlITOPResStatus

Returns integration test output reset status

WDOG_GetITOPIntStatus

Returns integration test output interrupt status

IPUG516-1.5
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WDOG_CIrITOP Clears integration test output reset or interrupt

6.5 SEiZit

Gowin_EMPU(GW1NS-2C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
F GOWIN MCU Designer (V1.1 UL FRAD 8RS R WatchDog %A
ez t, @ RS N S E Wt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\wdog

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_ RefDesign\watchdo
g
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7 38 i N\

7.1 FFIE

7.1 $HiE

7 1 F S\ S

Gowin_EMPU(GW1NS-2C), fi4 1 Miliik AHB S8 15 1) 16 A A
R ) GPIO Fid.

5 FPGA Fabric i&4%;

BEAS 10 & AT LA A T
SCREA HERS 5
EIE M ThRE

GPIO ZEt El Kl 7-1 Frawss
7-1 GPIO Block Diagram

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

IPUG516-1.5

ahb_
jo_bridge

ahb_gpio

io_gpio

l¢— PORTIN[15:0] <

= PORTOUT[15:0]

>
= PORTEN[15:0] )
[
A
= PORTFUNC[15:0] T hd
A J
>
> 1
—» GPIOINT[15:0] Pin Mux

—»COMBINT

Alternate function signals

FPGA Fabric

10_EXP_INPUT[15:0]

10_EXP_OUTPUT([15:0]|

) > ]
A
11O pad

10_EXP_OUTPUTEN[15:0]|

19(45)




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

IPUG516-1.5
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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-bit masked access

IPUG516-1.5
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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-bit 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

IPUG516-1.5
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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.

IPUG516-1.5

%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

23(45)
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EN
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GPIO_MaskedWrite

Setups GPIOx output value using masked access

7.5 &Eit

IPUG516-1.5

Gowin_EMPU(GW1NS-2C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
F GOWIN MCU Designer (V1.1 J UL ERA) BAFFAEER GPIO i 1F4ufE
ZEh, @I ICERE IR T 2 E &
cdn.gowinsemi.com.cn/EMPU(GWI1NS-2C).zip:

g

Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\led
Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\keyscan
Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\DigitalSeg
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\led
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\keyscan
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\DigitalSe
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8 WL/ H T e fir

8.1 KL

8.1 FF4iE

DV E R

Gowin_EMPU(GW1NS-2C), ¢ 1 Mliid APB 281 inl BB IL/A0+
B ADC fRb

® APB HZfi1
® IR 16MHz
® M/ HEN VREF £ H &
[ )

8 JHE 7y I LA L

8.2 HFH/EX

ADC Zif7as € X, W 8-1 Fizn.

% 8-1 ADC FHEBEN

e | dudbimAs | 2RI | WEEE | WIgAME | #d

DATA 0x00 RO 12 0x000 | [11:0] conversion data

STATUS o004 rw |2 X0 [1] Start of conversion status
[0] End of conversion status
[5] AD conversion mode

CTRL 0x08 RW |6 0x00 [4] AD conversion starting
[2:0] Channel

IPUG516-1.5
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8.3 Witk iE X

8.3 MR EN

ADC #JiEtE X, Wk 8-2 s,

2 8-2 ADC ¥z ENX

E R EACIE]

ik

ADC_MODE_CONT

ADC_Mode | uint32_t
ADC_MODE_SINGLE

ADC continuous or single conversion mode

ADC_STATUS_ON

ADC_Status | uint32_t
ADC_STATUS_OFF

Start or stop conversion

ADC_CHSEL_0
ADC_CHSEL_1
ADC_CHSEL_2
ADC_CHSEL_3
ADC_CHSEL_4
ADC_CHSEL_5
ADC_CHSEL_6
ADC_CHSEL_7

ADC_Chsel | uint32_t

ADC channel 0-7

8.4 WENEFERSE

ADC IR#hF2 A FH 71, ik 8-3 fis.

% 8-3 ADC ReI2FER S A
Z R P
ADC _Init Initializes ADC

ADC_SetMode

Sets ADC conversion mode

ADC_GetMode

Returns ADC conversion mode

ADC_SetPowerStatus

Sets ADC running status

ADC_GetPowerStatus

Returns ADC running status

ADC_SetChannel

Sets ADC conversion channel

ADC_GetChannel

Returns ADC conversion channel

ADC_GetEocStatus

Returns stopping status

ADC_GetSocStatus

Returns starting status

ADC_ReadData

Returns ADC conversion data

IPUG516-1.5
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8.5 &Eit

Gowin_EMPU(GW1NS-2C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
A1 GOWIN MCU Designer (V1.1 VL ERRA) AR ADC B4 gmts
Zit, BB RSRE I T 2% Wit
cdn.gowinsemi.com.cn/EMPU(GWI1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\adc
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\adc
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9 HATAMKIEO

9.1 KL

9.1 i

A{ToMEREEO

Gowin_EMPU(GW1NS-2C), &Nk APB &£k ] i Ef AT
$21 SPI Master fibk.

® APB &z

AT A B AT H s A

Y HF Master TAERI

S W R e LA

SPI 77 A ) 5 AT I 4 5 m e B

i Bl B A7 BN E Rk B A7 2% 8 L E

9.2 FHFHR/EX

IPUG516-1.5

SPI Master Z7f7-#s € X, W5 9-1 fizs.

=% 9-1 SPI Master HEFREN

WAEAARR | MubbwAE | SRR | R | WIGGME | fhid

RDATA 0x00 RO |8 0x00 Read data register
WDATA 0x04 WO |8 0x00 Write data register

[7] Error status

[6] Receive ready status

[5] Transmit ready status
STATUS 0x08 RW |8 0x00 [4] Be transmitting

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

SSMASK ox0C RW | 8 0x00 Unused selected slave address

CTRL 0x10 RW |5 0x00 [4:3] Clock selected

28(45)




9 HTAMEHE 9.3 WAL E X
AR | MubbwAE | SRR TR WIaRME | ik
[2] Polarity
[1] Phase
[0] Direction
9.3 MIRLE X
SPI Master HJ4645E X, 15& 9-2 FiR.
% 9-2 SPI Master #IELEX
K KE | HE P
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 uint8_t

CLKSEL_CLK_DIV_2
CLKSEL_CLK_DIV_4
CLKSEL_CLK_DIV_6
CLKSEL_CLK_DIV_8

Select clock divided 2/4/6/8

9.4 WNEFFERFSE

SPI Master IREWFEFAE 771, i3k 9-3 fs.
= 9-3 SPI Master IRZNIEFFER /535

IPUG516-1.5

EAy i

ik

SPI_Init

Initializes SPI

SPI_SetDirection

Sets direction

SPI_ClrDirection

Clears direction

SPI_GetDirection

Returns direction

SPI_SetPhase

Sets phase

SPI_CIrPhase

Clears phase

SPI_GetPhase

Returns phase

29(45)
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9.5 ZF il

AR

ik

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

Clears receive overrun error status

SPI_CIrErrStatus

Clears error status

SPI_ReadWriteByte

Full duplex read and write a byte

SPI_WriteData Writes data
SPI_ReadData Reads data
SPI_Select_Slave Select slave

9.5 BT

Gowin_EMPU(GW1NS-2C) ¥ #f ARM Keil MDK (V5.26 &L iz 4D
A1 GOWIN MCU Designer (V1.1 &L ERA) AR SPI Master #4F
HAESH W, WIS IEEEER I N S E Rt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_deisgn\MCU_RefDesign\Keil _RefDesign\spi
® Gowin_EMPU\ref_deisgn\MCU_RefDesign\GMD_RefDesign\spi

IPUG516-1.5
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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 HHEH/ENX
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

IPUG516-1.5
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11 PN AR A L I 2R

AL

11.1 $14E

1 1 NEBERR EE B8 B 2%

Gowin_EMPU(GW1NS-2C), & —/ Nk APB &2k n] i) N B4 ak
HL % 2 28 12C Master bk

APB S 2521

Fr el FARIER) 1°C B2 il

S B A A B 25 S Al
RZRIT RS AT
PR, &k, BEERBMNEE R
CREHRAG . &R E A AR

SCRE 7 S hEE

11.2 FHFERENX

I°C Master ZifE 885 X, % 11-1 fix.

& 11-1 12C Master HHFFENX
e AR | MubbwAs | SRR | ERE | MIaRME | HEik
Clock prescale register
PRER 0x00 RW | 16 OXFFFF
[15:0] Prescale value = sys_clk/(5*SCL)-1
CTR 0x04 RW |8 0x00 [7] Enable I’C
[7:1] Next transmission data
TXR 0x08 WO | 8 0x00 o
[0] Data direction
RXR 0x0C RO |8 0x00 [7:0] Last received data
[7] Start transmission status
[6] Over transmission status
CR 0x010 WO | 8 0x00
[5] Read enable, read data from slave
[4] Write enable, write data to slave
IPUG516-1.5 32(45)
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XA P O i

A K

Hudik i #%

i

=k
i3

AL YN

ik

[3] Acknowledge

SR

0x14

RO

0x00

[7] Receive acknowledge signal from slave
[6] I°C busy status
[5] Arbitration loss

[1] Data transmission status flag

11.3 EEIEFER TS Z

1°C Master JXEhFEFEA8 7k, I 11-2 fion.
%% 11-2 12C Master IREhIEFER 5 X

EY N

ik

[12C_Init

I2C Initialization

12C_SendByte

Sends a byte to I°C bus

I2C_SendBytes

Sends multiple bytes to 1°C bus

I2C_SendData

Sends multiple bytes to 1°C bus once time

I2C_ReceiveByte

Reads a byte from I°C bus

I2C_ReadBytes

Reads multiple bytes from I°C bus

I2C_ReceiveData

Reads multiple bytes from I°C bus once time

I2C_Rate_Set Sets I°C traffic rate
I2C_Enable Enable I°C bus
I2C_UnEnable Disable I°C bus
A N
114 &&Wit

IPUG516-1.5

Gowin_EMPU(GW1NS-2C)3Z £f ARM Keil MDK (V5.26 UL F A
A1 GOWIN MCU Designer (V1.1 KDL FRA) #AFREI 1°C Master #14:
S H RO, @ IEEER I T 2 &
cdn.gowinsemi.com.cn/EMPU(GWI1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\i2c
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\i2c
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12FPGA Y B I = YUk A IS4

1 2 FPGA 2% RiEH R P WAk a5

12.1 $¥{iE

Gowin_EMPU(GW1NS-2C), & 1 MM#id APB2 & £kv5 in] ) FPGA
WY R m P UK AS UART:

® RNy 921.6Kbit/s
® LHHERIAL
® 8 AN
® 1 fifFikfL
UART Buffering @& 12-1 Frir.
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12FPGA ZHHY il 57 POk &% A3 A7 E X

[¥] 12-1 UART Buffering

“/ You can write a new character to the write buffer \‘(
‘\\ While the shift register is sending out a character. /
\ 4
ﬂbuﬁer Shift register TXD
A [
A
TX FSM

APB j‘ i Baud rate

interface generator

4
€—— Read buffer Shift register «—— RXD

4

‘/fhe shift register can receive the ne)&\
[ character while the data in the receive ]
buffer is waiting for the processor to

\\\ read it. /

UART R Iz HSTM (High Speed Test Mode), 47517 %%
CTRL[6] W E N 1 i, HATHARE AR 1 67, AT DAAEARJ6 0 18] AL 4
MAE R

M PHEMTRE UART I, 02000 B BCRF R p Iiar A 4%, 9, Wik APB2
SRANZIBATIE 12MHz, 75 ZEPRF %8 9600, T AT DASE B IR 2 2 I 27 A7
#%°4 12000000/9600=1250.

122 FHESEEN

UART Ziffds € X, W3R 12-1 fios.

%R 12-1 UART FEH/ENX

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
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e AR | dudbimAE | RE | TE | WIRME Eif)

[5] RX overrun interrupt enable

[4] TX overrun interrupt enable

[3] RX interrupt enable

[2] TX interrupt enable

[1] RX enable

[0] TX enable

[3] RX overrun interrupt, write 1 to

clear
INTSTATU _ _

[2] TX overrun interrupt, write 1 to
S/ 0x00C RW | 4 0x0

clear
INTCLEAR _ _

[1] RX interrupt, write 1 to clear

[0] TX interrupt, write 1 to clear

[19:0] Baud rate divider, the minimum
BAUDDIV 0x010 RW | 20 0x00000 _

number is 16

12.3 Mg E X

UART #Jaa4bE X, W 12-2 Fis.

& 12-2 UART #HEHEX
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

mode

12.4 EEPIEFER TS

UART IZRZNFE P 77k, ansk 12-3 fiis.

% 12-3 UART BEFER X
EA S ik
UART _Init Initializes UARTX

UART _GetRxBufferFull

Returns UARTX RX buffer full status

UART _GetTxBufferFull

Returns UARTX TX buffer full status
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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 UARTX TX high speed test mode

12.5 8t

Gowin_EMPU(GW1NS-2C)3Z £ ARM Keil MDK (V5.26 UL A
F1 GOWIN MCU Designer (V1.1 kUL ERgA) BRI FPGA BT &
UART K 4mfE S5 ueit, @it sb eI s =5 &t
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign \Keil_RefDesign\uartes
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\uartes
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13SysTick FHE

1 3 SysTick

13.1 4FfE
Gowin_EMPU(GW1NS-2C), &> 24 {7 RS 1401 N E I 48

SysTick, HA HIWEBAG H A Wioiae, w LU IXASER 43315 € 1
S 16 1) o

132 HFHFEHEX

SysTick ai {748 & X, W5k 13-1 fr.

2 13-1 SysTick FER/ENX

AR ARR | HikbmEs | KT W | WA it
[16] Count 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] Reload value

VAL 0x08 RW 24 0x000000 [23:0] Return 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
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= |
13.3 WRIIEFFER A
SysTick IANFEFFALH 771%, WiEk 13-2 fis.
7 13-2 SysTick B ER G Z
SysTick_Config Initializes and starts the SysTick counter and interrupt
13.4 BF®it

IPUG516-1.5

Gowin_EMPU(GW1NS-2C)32 £f ARM Keil MDK (V5.26 A UL _FRA)
F GOWIN MCU Designer (V1.1 J UL ERA) AR SysTick B 4F4
2w, BRI~ = FE %t
cdn.gowinsemi.com.cn/EMPU(GWI1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\systick
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\systick
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14 WAFEHE AL

14 s

14.1 $14E

Gowin_EMPU(GWI1NS-2C), S(FFshdWAAE BT, il 55 A g X
A7 HE malloc 5 NAFREN free BREL, SEILBNAS B SRR AT

14.2 BEhIEFERFE

WA E IR EN R A8 v, ik 14-1 Fos.
* 14-1 AFEEERIEFFERGZE

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

14.3 &t

Gowin_EMPU(GW1NS-2C)3Z £ ARM Keil MDK (V5.26 UL A
F1 GOWIN MCU Designer (V1.1 J& UL ERRAD) BRI 1) A7 S B A4
BZHW, B IEEER I T 2% &t
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\mm

® Gowin_EMPU\ref_design\MCU__RefDesign\GMD_RefDesign\mm
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15AHB PSRAM

AL

15.1 43F4E

1 5 AHB PSRAM

Gowin_EMPU(GW1NS-2C), & —/Midid AHB 2267514 1 AHB

PSRAM #&Ht.

AHB =288

R SFRAEN PSRAM 2342 11384
YA A B AR N 8
CFFE x8 i v I AR B
AR R K KE 16

B Lo 1.2
SCEFHIUGAER N 6

SCHR [ G SE I AR

SRR HEL YR G A 2R T
KBRS 50

H JilHT X 45 full

Fill i 24 normal

152 FHFMREN

AHB PSRAM 37285 X, W# 15-1 Fizwo

%% 15-1 AHB PSRAM FHERENX
ATt 44 TR kR K | WE | WIMGE it
CMD 0x00 RW |1 0x0 Command register
[0] Operation type
0 = Read operation
1 = Write operation
ADDRESS 0x04 Rw |21 0x0 Address register
[20:0] Address of reading and writing
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AT a4 R Huhik KB RE | WIMGME Eif)

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

[31:0] Write first 32bit data
WR_DATA1 0x0C RwW | 32 0x0 Write data register 1

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

[31:0] Write third 32bit data
WR_DATAS3 0x14 RW | 32 Write data register 3

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

[0] Enable PSRAM
READ_DONE 0x1C 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_DATAl 0x24 RO 32 Read data register 1

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

[31:0] Read third 32bit data
RD_DATA3 0x2C RO 32 Read data register 3

[31:0] Read fourth 32bit data
INTI_DONE 0x30 RO 1 Initialization done register

[0] PSRAM hardware initialization

done flag

0 = Initialization failed

1 = Initialization done
IPUG516-1.5 42(45)




15AHB PSRAM ORBNAE A% FH 51

15.3 EEhIEFFER 5%

AHB PSRAM IRshEF R 775, Wk 15-2 s,
% 15-2 AHB PSRAM IREhFEF-E A /5%

B Eif

PSRAM_Check_Init_Status Checks the status of PSRAM initialization

PSRAM_ Mode Set Sets the mode for PSRAM write and read

PSRAM_Address_Set Sets the address of PSRAM and save data into
this address

PSRAM_Read Data Buff Reads data from the buffer of PSRAM

PSRAM_Cmd_Enable Enable the command of PSRAM

PSRAM_Read_Done_Flag Gets the flag of read PSRAM done

PSRAM_Clear_Read_Done_Flag | Clears the flag of read PSRAM done

PSRAM_ Write Data_Buff Writes data into the buffer of PSRAM

PSRAM_Cmd_Unable Disable the command of PSRAM

PSRAM_Write_Data_Package Writes a package data into PSRAM

PSRAM_Read Data Package Reads a package data from PSRAM

15.4 BF&it+

Gowin_EMPU(GW1NS-2C) ¥ # ARM Keil MDK (V5.26 P A
A1 GOWIN MCU Designer (V1.1 K& VL FRRA) B4R AHB PSRAM 2
ot EN R N S E Wt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\psram
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\psram
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16 AL ERIER SR uC/OS-IlI

1 6 BRAXSEFRIERS

Gowin_EMPU(GW1NS-2C), >Z#F uC/OS-Ill A1 FreeRTOS fix A 5L
I 3AE RS DAL

16.1 uC/OS-III

16.1.1 i
® uC/OS-lll Z—An 9 Jelty, nlELr, #6045 Nrser Wiz, &S
A SZ PR A
® uC/OS-lIl 25 =Rk, R4t T IR WAZ BT IHEE I DhRg, R0 BE i
B, D, ALK WG
® uC/OS-Il #&it 7R 2 H e SEIF N AZ P A BRI, ELanReAESs AT I
BATTERE, BEIBEKREGESEBUHEAES, (LA RANSAFZME 52/
MERSY NP
Gowin_EMPU(GW1NS-2C) 2 Zh# 18 uC/OS-IIl 275 %1t
uC/OS-llI PEAASIELE Micrium B http://ww.micrium.com %L,
16.1.2 BER SR A
Gowin_EMPU(GW1NS-2C)Z%% i 1H1¥ F (] uC/OS-IIl ik 4~ V3.03.00.
16.1.3 H{ERGEE
® I/ alLlE it 5 UCOSII_CONFIG\os_cfg.h il os_cfg_app.h K &
uC/OS-lil;

® /A LLiEid &M UCOS_BSP\bsp.c AT bsp.h k3235 B FH T &b
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16 AL ERIER SR FreeRTOS

16.1.4 &1t

Gowin_EMPU(GW1NS-2C)32 £f ARM Keil MDK (V5.26 f UL _ERA)
A1 GOWIN MCU Designer (V1.1 K&UPL FRRAD BB uC/OS-1I A
ez v, R N S E Wt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\ucos _iii

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\ucos_iii

16.2 FreeRTOS

16.2.1 454

FreeRTOS & — /N2 = 2 1L B:E R 48,

FreeRTOS fEh— /Mt RMBLIE RS, DO E5HM. M
NN L UC T e SN e
A A TR 75 2

® FreeRTOS #F ARG R TEERHNIRIERG, HAEB LI, WHH.
AR U S SR R AR R

Gowin_EMPU(GWINS-2C) L i # 48 FreeRTOS 2% ¥ it
FreeRTOS 5 {CH% 1% 7E FreeRTOS B M http://www.FreeRTOS.org T #.

16.2.2 BER G A

Gowin_EMPU(GW1NS-2C)Z% & i1-fi F ) FreeRTOS hitA A V10.2.1.

16.2.3 BIERGELE

F P ] PLd i & 5 include\FreeRTOSConfig.h SREC & FreeRTOS.

16.2.4 &1t

Gowin_EMPU(GW1NS-2C)3Z £f ARM Keil MDK (V5.26 UL F A
A1 GOWIN MCU Designer (V1.1 } UL ERA) ARSI FreeRTOS ¥4
wWESF W, @S I EEER I T 2 E wt
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\free_rtos

® Gowin_EMPU\ref_design\MCU_RefDesign\GMD _RefDesign\free_rtos
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