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1 AL 1.1Gowin_EMPU %4 T8 B

1 R ImIZE

Gowin_EMPU for GW1INS-2C 3¢ £ 8 4 A2 «
® Gowin_EMPU\src\c_lib
Gowin_EMPU for GW1NS-2C 3¢ £5 i F g4 4 £ 05 1%
o MCU Wz gt
o IR AXIRIE RGN i feE

1.1 Gowin_EMPU X #-4RIZEE

Gowin_EMPU for GW1INS-2C ¥ wFe e, Wik 1-1 Fiw.
& 1-1 Gowin_EMPU X ¥-4752

IPUG516-1.2.1

A 1B

startup_gwi1ns2c.s JR 85 SR

core_cm3.c ARM Cortex-M3 P 5E X
gwlns2c.h B A7 A 28 SO 1k B S
system_gwlns2c.c RGVIEWAN RGN B E X
gwlns2c_flash.ld Flash S HI4
gwlns2c_adc.c ADC 3Kk 5)) iR HE X

gwlns2c_gpio.c

GPIO IR&) R % E X

gwlns2c_uart.c

UART IR 31 pR e X

gwlns2c_timer.c

Timer X5} R EUE X

gwlns2c_wdog.c

WatchDog Xzl ef 55 S

gwlns2c_spi.c

SPI IXZ)) B HE X

gwlns2c_i2c.c

12C IXZ) R HE X

gwlns2c_misc.c

Hh & BE AT SysTick

gwlns2c_syscon.c

RGP RSN B HUE X

gwlns2c_it.c

e X
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1 B g e 1.2 N A RGBT iR

1.2 BARBRIERG R RiE

Gowin_EMPU for GW1NS-2C 3 #F uC/OS-IIl 1 FreeRTOS #:1E £ 4t
2
e uC/OS-lII
® FreeRTOS
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2.1 FRiES s P A7 B

2.1 FEIME R ERR ST

Gowin_EMPU for GW1NS-2C #xifE#h i A7 B ik a0 58 2-1 s .

% 2-1 Gowin_EMPU #RAEIME A FERRET

—Sg

FiE RS

FrESM B gyt il ke 5 iR

Flash 0x00000000 128K =77 Flash

Sram 0x20000000 2K, 4K F 8K 7
BSRAM

TIMERO TIMER_TypeDef 0x40000000 SENFEE 0

TIMER1 TIMER_TypeDef 0x40001000 SERT AT 1

UARTO UART_TypeDef 0x40004000 WA PR 0

UART1 UART_TypeDef 0x40005000 WH PO 1

WatchDog WDOG_TypeDef 0x40008000 M

GPIOO GPIO_TypeDef 0x40010000 T8 FH N\ B v

SYSCON SYSCON_TypeDef 0x4001F000 R

12C I2C_TypeDef 0x40002000 12C B4 0

ADC ADC_TypeDef 0x40002100 TR H - e 4

SPI SPI_TypeDef 0x40002200 FATAMR N

UART UART_TypeDef 0x40002300 %\&#%ﬁﬁﬁ il
R

Interrupt Monitor IMONITOR_TypeDef | 0x40002500 Hh W 1 N

IPUG516-1.2.1
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2.2 W% RGN FEWL

2.2 ARG R FRS

Gowin_EMPU for GW1NS-2C W% R4t W AF Btk 2-2 FTw .

3k 2-2 RGHEHINFRRGY

ARGt 3t} Hiu bk BBt ik

™ 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 0xEOOOEO000 System control Register not in SCB

SCB SCB_Type OXEOOOEDOO | SCB configuration struct

TPIU TPIU_Type 0xE0040000 TPIU configuration struct
IPUG516-1.2.1 4(41)




3 b2

o BT A 2

TS o) TS A 2 A0 DL RRALE -
o THrZIk 24 MTIERS ik
o Rt 2 XM ATHMFWIALE(ES (USER_INTO 1 USER_INTL1)
® UHF 0-3 F I gmAER K
®  (IRSE S Hh A i b PR
o RS S Rk R
o TR RBNA I
Gowin_EMPU for GW1INS-2C izl g ik 3-1 s
& 3-1 Gowin_EMPU ARHfiHI38

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 | 0 Reserved

0x00000038 | PendSV_Handler -2 PendSV Handler
0x0000003C | SysTick_Handler -1 SysTick Handler
0x00000040 | UARTO_Handler 0 16+ 0: UART 0 RX and TX Handler

IPUG516-1.2.1 5(41)




3 b2

Address Interrupt Number | Description

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

13 16+13: USER_INTO (default System
0x00000074 | USER_INTO Error Handler for FlashERR)

14 16+14: USER_INT1 (default Embedded
0x00000078 | USER_INT1 Flash Handler for FLASHINT)
0x0000007C | Sparel5_Handler 15 16+ 15: Not Used
0x00000080 | PORTO_0_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
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

IPUG516-1.2.1 6(41)
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4iEFH Fh W%k Ax

4.1 ¥
Gowin_EMPU for GW1INS-2C 7 2 Miiid APB & 2515 il (138 H 74P
SR % UART:
o ERPURFRE N 921.6Kbit/s
o TLEHERREAL
o 8L
o 1{fFEIkfr
UART Buffering 4118 4-1 Fiw

IPUG516-1.2.1 7(41)




4 AR PR S 4.2 ZA7asE X

[¥] 4-1 UART Buffering

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

\ 4

r}@buﬁer Shift register TXD

A A

APB Baud rate

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

The shift register can receive the ne)EN
character while the data in the receive ‘
buffer is waiting for the processor to

read it. 7 /

UART 2R i HSTM (High Speed Test Mode), 4% 1748
CTRLIGIEE B A 1 1, 8347 Ml AN IFE 0 1 o, T BAZEAR S o 6] Py
XAER.

R HEAERE UART I, 250 BLRF R 7 ey A7 4, i, 4R APB
SR IBATLE 12MHz, 75 B3 ) 9600, AT LA B P 56 4 41 5 47
%24 12000000/9600=1250.

4.2 FHFEREX

UART ZFfFas € X, Wk 4-1 Fions

& 4-1 UART HFEFREX
TAEA AR bR | RE | B WIAAME Ejtipa
DATA 0x000 RW |8 0x-- [7:0] Data Value
[3] RX buffer overrun,write 1 to clear
[2] TX buffer overrun,write 1 to clear
STATE 0x004 RW | 4 0x0

[1] RX buffer full,read-only
[0] TX buffer full,read-only

[6] High speed test mode for TX only
CTRL 0x008 RW |7 0x00 [5] RX overrun interrupt enable
[4] TX overrun interrupt enable

IPUG516-1.2.1 8(41)




4@ RO S 4.3 WtEthE X
TR | bk RE | KA W | WIRME i3
[3] RX interrupt enable
[2] TX interrupt enable
[1] RX enable
[0] TX enable
[3] RX overrun interrupt,write 1 to
clear
INTSTATUS . .
[2] TX overrun interrupt,write 1 to
/ 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
4.3 ¥R E X
UART ¥ E X, I3k 4-2 Pios.
& 42 UART #HRILEN
e KR Bl i
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_Owr UARTOvr_TypeDef ENABLE/DISABLE |
Interrupt
. Enable/Disable TX high speed test
UART_Hstm FunctionalState ENABLE/DISABLE q
mode

4.4 REPEFER T E

UART IXsh#E A8 ik, sk 4-3 Fis.

% 4-3 UART RaENizFFER 5%
B i
UART _Init Initializes UARTX

UART_GetRxBufferFull

Returns UARTX RX buffer full status

UART_GetTxBufferFull

Returns UARTX TX buffer full status

UART_GetRxBufferOverrunStatus

Returns UARTX RX buffer overrun status

UART_GetTxBufferOverrunStatus

Returns UARTX TX buffer overrun status

UART_ClearRxBufferOverrunStatus

Clears Rx buffer overrun status

UART_ClearTxBufferOverrunStatus

Clears Tx buffer overrun status

UART_SendChar

Sends a character to UARTx TX buffer

UART_SendString

Sends a string to UARTx TX buffer

IPUG516-1.2.1
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4 B R P OR A

4.5 ZH 1T

K

ik

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

4.5 &E Gt

IPUG516-1.2.1

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK #I GOWIN MCU
Designer # IR UART BAFgFE S5 51T
® Gowin_EMPU\ref_design\MCU_RefDesign \Keil_RefDesign\uart
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\uart
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5 ENS &5

5.1 4k

5.1 $F4iE

5 ERTER

Gowin_EMPU for GW1NS-2C {47 2 M idid APB &2k n] (¥ [F] 25 b e

SEI 2%
o 32 fiitHiEs
o m LA HIIERE S

AT LS A NS 5 EXTIN BRI b
TIMERO: EXTIN 4% GPIO[1]
TIMER1: EXTIN %4 GPIO[6]

TIMER Z5¥uni& 5-1 Az o

5-1 TIMER

PCLK ——»

PCLKG — &
PRESETn |
PSEL ——»
PADDR[11:2] =]
PENABLE —»
PWRITE —»
PWDATA[31:0] e
PREADY +—
PSLVERR «+——
PRDATA[31:0] i
ECOREVNUM[3:0] e

<—b| Reload value

! Decrement

CTRL[2]

32-bit down
counter

-

CTRL[0]

val==1

CTRL[3]

A
- 1_\
] o,

I_.

Edge
detection

CTRL[1]

~_ SET

Synchronizer

——+TIMERINT

5.2 FFaREX

TIMER 34728 5€ X, W% 5-1 Fiw.

IPUG516-1.2.1

11(41)




5 ENS &5

5.3 Witk sE X

% 5-1 TIMER HFEHENX
EYEE A E Ay i b we | KB E | HIMGE Ejt:pa
[3] Timer interrupt enable
[2] Select external input as clock
CTRL 0x000 RW 4 _
[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 RW 1 [0] Timer interrupt,write 1 to clear
NTCLEAR

5.3 MRHEX

TIMER #1440 5E X, W3k 5-2 o
& 5-2 TIMER #3Aa1L&54
EX KA il Ef:ipu
Reload uint32_t Reload value
TIMER_Int | TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt
TIMER_Exti | TIMEREXti_TypeDef External input as enable or clock

5.4 WRNEFERSE

TIMER IR 575, Wk 5-3 Ars.

& 5-3 TIMER EEhiEFER 5%

e Eji:Ba
TIMER_Init Initializes TIMERX

TIMER_StartTimer

Starts TIMERX

TIMER_StopTimer

Stops TIMERXx

TIMER_GetIRQStatus

Returns TIMERX interrupt status

TIMER_ClearlRQ

Clears TIMERX interrupt status

TIMER_GetReload

Returns TIMERX reload value

TIMER_SetReload

Sets TIMERX reload value

TIMER_GetValue

Returns TIMERX current value

TIMER_SetValue

Sets TIMERX current value

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

IPUG516-1.2.1

12(41)




5 e 5.5 ZF il

5.5 &)t

Gowin_EMPU for GW1NS-2C xZ¥f ARM Keil MDK #1 GOWIN MCU
Designer BRI Timer B4 9nfE 5% %1t
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\timer
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\timer

IPUG516-1.2.1 13(41)




6 &1

6.1 FFIE

6.1 FF4iE

6Ef13ﬂ

Gowin_EMPU for GW1INS-2C f & 1 Miid APB 2217 i FIE 114

WatchDog:

o T LOAD FAFasWIIA LI 32 ALiZ ik it-£ds

o PAEHTIE R

o UifEfif, 1 WDOGCLK {55 EFHi il Ak i+ 5o i

o NALHWT, MrHELEREEE 0 i, FEAERALER, tHEER L
o N AR SRR AL, SR E A

/ - \ / """"\\without reprogram — \
( WatchDog is \ ‘ Counter reaches ‘ Counter reaches ‘

N N

IPUG516-1.2.1

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

Counter reloaded

Count down and count down

———__ Wwithout reprogram __——

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

WDOGINT is asserted WDOGRES is asserted

14(41)




6 &1

6.2 A A7amE L

6.2 HEFI/EX

WatchDog 77 /7 a5 & X, 1% 6-2 iz,

%z 6-1 WatchDog F 88 E X

AT SR Huhk R #% KA WEE | WIAHME ik

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 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 0xC00-0x014 Reserved

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

[0] Register write enable status
RESERVED | 0xF00-0xCO00 Reserved
ITCR 0xF00 RW 1 0x0 Integration test mode enable

[1] Integration test WDOGRES

value
ITOP 0xF04 WO 2 0x0

[0] Integration test WDOGINT
value

\

6.3 ¥IHRLEN

WatchDog #J4a1E5E 3, 113k 6-2 Fim.

= 6-2 WatchDog #I#5LE X
e KA il Ef:ipa
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

IPUG516-1.2.1
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6 &1

6.4 WL 7 TT A

6.4 WENIZFFIER 75 7%

WatchDog SN2 A8 H 777%, an3k 6-3 B
# 6-3 WatchDog IRehf2FFE A /574

K P
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_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_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 for GW1NS-2C 5§ ARM Keil MDK A1 GOWIN MCU
Designer {355 ff) WatchDog # fF-4m 5 &% ¥ it

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\wdog
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\watc

hdog
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7.1 FHE

7.1 $HiE

7iEFH P e

Gowin_EMPU for GW1NS-2C % 1 ANl AHB 2875 1911 16 £ %
N H#2 C1) GPIO At

® 5 FPGA Fabric &4
o HEAN 10 EIAS LA AL A
o SURRALAEND;
o EHEHIIRE.
GPIO 4l 7-1 Fs.

7-1 GPIO Block

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

IPUG516-1.2.1

ahb_gpio
ahb_ . .
jo_bridge 10_gp10
>
-
-

l¢— PORTIN[15:0] <

=9 PORTOUT[15:0]

= PORTEN[15:0] " )
" a
= PORTFUNC[15:0] .
> v
>
—> GPIOINT[15:0] Pin Mux

—»COMBINT

Alternate function signals

FPGA Fabric

10_EXP_INPUT[15:0]

10_EXP_OUTPUT[15:0]|

> .

O pad

10_EXP_OUTPUTEN([15:0]|

17(41)




7 AR 7.2 FAFEE X

7.2 BEHREX

GPIO HFFaE X, Wk 7-1 Fizs.
%= 7-1 GPIO HHET/EN

wAra AR | bk | SRR R PliRME ik

[15:0] Data value

Read Sampled at pin

DATA 0x0000 RW | 16 0x---- Write to data output register

Read back value goes through double flip-flop
synchronization logic with delya of two cycle

[15:0] Data output register value
DATAOUT 0x0004 RW | 16 0x0000 Read current value of data output register
write to data output register

0x0008
RESERVED Reserved
-0x000C

[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

OUTENSET | 0x0010 RW |16 0x0000

intput
1 indicates the signal direction as output

[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

OUTENCLR | 0x0014 RW | 16 0x0000

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

ALTFUNCS )
ET 0x0018 RW 16 0x0000 Write O no effect
Read back 0 for 1/0
1 for an alternate function
[15:0] Alernative function clear
Write 1 to clear the ALTFUNC bit
ALTFUNCC .
LR 0x001C RW 16 0x0000 Write O no effect
Read back 0 for 1/0
1 for an alternate function
[15:0] Interrupt enable set
Write 1 to set the enable bit
INTENSET | 0x0020 RwW 16 0x0000

Write 0 no effect
Read back 0 indicates interrupt disabled

IPUG516-1.2.1 18(41)




7 AR

7.2 A7 AR L

A A7 A K

Huhik s

=
N

ALY

i

1 indicates interrupt enabled

INTENCLR

0x0024

RW

16

0x0000

[15:0] Interrupt enable clear

Write 1 to clear the enable bit

Write 0 no effect

Read back 0 indicates 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 O 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 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

INTPOLCL
R

0x0034

RW

16

0x0000

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

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

INTSTATUS
/INTCLEAR

0x0038

RW

16

0x0000

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

Read back IRQ status register

MASKLOW
BYTE

0x0400
-Ox07FC

RW

16

OX---

Lower 8-bits masked access

[9:2] of the address value are used as enable
bit mask for the access

[15:8] not used

[7:0] Data for lower byte access,with [9:2] of
address value used as enable mask for each bit

MASKHIGH
BYTE

0x0800
-Ox0BFC

RW

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

IPUG516-1.2.1
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7 AR 7.3 Wit E X

TR | HibbmAE | KA WERE | WIGME Eiiipa
[7:0] not used
0x0CO00
RESERVED Reserved
-OXOFCF

7.3 #MEILE X

GPIO #listhsE X, tn#k 7-2 Fis.
= 7-2 GPIO #I# 8t E X

K KA HfH i

=

GPIO_Pin_0
GPIO_Pin_1
GPIO_Pin_2
GPIO_Pin 3
GPIO_Pin 4
GPIO_Pin 5
GPIO_Pin 6
GPIO_Pin | uint32_t GPIO_Pin_7 16 bits GPIO Pins
- - 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_IN
GPIO_Mode | GPIOMode_TypeDef | GPIO_Mode_OUT 16 bits GPIO Pins mode
GPIO_Mode_AF

GPIO_Int_Disable

GPIO_Int_Low_Level
GPIO_Int GPIOInt_TypeDef GPIO_Int_High_Level 16 bits GPIO Pins interrupt
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

IPUG516-1.2.1 20(41)




7 AR 7.4 WA TT A

7.4 WENIEFIER A

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

% 7-3 GPIO B2 FFER 75 3%
K P
GPIO_Init Initializes GPIOXx
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 SetintEnable Sets GPIOx inte'rrupt enable

- Returns GPIOx interrupt status
GPIO ClrintEnable Clears GPIOx in_terrupt enable

- Returns GPIOx interrupt enable
GPIO_SetiIntHighLevel 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 8E1git

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK 1 GOWIN MCU
Designer B AR5 GPIO B 4mfE S % Wit
Gowin_EMPU\ref_design\MCU__RefDesign\Keil_RefDesign\lcd
Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\led
Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\keyscan
Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\lcd
Gowin_EMPU\ref_design\MCU__RefDesign\GNU_RefDesign\led
Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\keyscan
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8 LI/ H T e fir

8.1 KL

8.1 FF4iE

81%&/?&?—&?#&

Gowin_EMPU for GW1INS-2C £ 7 1 AVl APB L2815 [ AL/ 4
F:f ADC R

e APB =mZqi1
o Iy =T EIR 16MHz

N Ny

e 8iHiE

8.2 HFFRaEN

ADC ZiA7#s € X, W 8-1 Fizn.

& 8-1 ADC FHFHRENX
T e AR | dbmAs | RA | SR | WIMGME | HEid
DATA 0x00 RO 12 0x000 | [11:0] conversion data
[1] Start of conversion status
STATUS 0x04 RwW 2 0x0 .
[0] End of conversion status
[5] AD conversion mode
CTRL 0x08 RW |6 0x00 [4] AD conversion starting
[2:0] Channel

8.3 L ENX

ADC #lhifb e X, %k 8-2 Aiw.

7 8-2 ADC #FaHE X
e RE il ik
. ADC_MODE_CONT . . .
ADC_Mode | uint32_t - - ADC continuous or single conversion mode
ADC_MODE_SINGLE
ADC_Status | uint32_t | ADC_STATUS ON Start or stop conversion
IPUG516-1.2.1 22(41)




8 LI/ H T e fir 8.4 a7 T7 ik

K KA . Ejtipa

ADC_STATUS_OFF

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 WRNEFER A

ADC IKENFEFE R 7k, sk 8-3 Fiun.

% 8-3 ADC B=hiZFFiER 5%
B IR
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

8.5 &E%it

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK #I GOWIN MCU
Designer #E R ADC Bt 9w s &5 11t
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\adc
® Gowin_EMPU\ref_design\MCU _RefDesign\GNU_RefDesign\adc
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9 HATAMKIEO

9.1 KL

9.1 $HiE

A{ToMEREEO

Gowin_EMPU for GW1NS-2C & —/Milit APB &L 28777 i) (¥ EE AT AMK
#2110 SPI Master fibk.

APB M £ 21

AT A A B AT Hu s A

% HF Master TAERI

S W R e LA

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

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

9.2 FFHF/EX

IPUG516-1.2.1

SPI & fi#s e X, ik 9-1 prs.

R 9-1SPI FHERBEX

A AR | Hibb WA | B | SRR | WIgRME | HEk

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 0x0C RW |8 0x00 Unused selected slave address
[4:3] Clock selected

CTRL 0x10 RW |5 0x00 [2] Polarity
[1] Phase

24(41)




9 HATAMKIEO

9.3 Witk E X

TR | Mk imAE | KA SERE | WIAAME | ik
[0] Direction
9.3 MIRWLE X
SPI ¥Ia b E XL, a5k 9-2 Fiow.
& 9-2 SPI #IIAHLE X
EAS e it i {3
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_CLK DIV_4 .
CLKSEL uint32_t - ~ 7 | Select clock divided 2/4/6/8
CLKSEL_CLK DIV_6
CLKSEL_CLK DIV_8

9.4 WRNEFFERSE

SPI WKENFEFFAEFH 7%, N3k 9-3 Fius.
& 9-3 SP1 BRhEFER S E
e Eit:pa
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

SPI_GetTrdyStatu

Reads transmit ready status

SPI_GetRrdyStatus

Reads receive ready error status

SPI_GetErrStatus

Reads error status

SPI_ClrToeStatus

Clears transmit overrun error status

IPUG516-1.2.1
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9.5 ZF il

ey

Eiiipay

SPI_CIrRoeStatus

Clear receive overrun error status

SPI_CIrErrStatus

Clears error status

SPI_WriteData Writes data
SPI_ReadData Reads data
SPI_Select_Slave Select slave

9.5 &E¥it

Gowin_EMPU for GW1INS-2C = ## ARM Keil MDK #1 GOWIN MCU
Designer BRI SPI 4 fE S 2% Wit
e Gowin_EMPU\ref_deisgn\MCU_RefDesign\Keil_RefDesign\spi
® Gowin_EMPU\ref_deisgn\MCU_RefDesign\GNU_RefDesign\spi
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10 i s P 2%

10.1 ¥F1E

10.1 43F4iE

1 O o BT e A

Gowin_EMPU for GW1NS-2C ‘& —/Miliid APB /2817 in] ¥ 1B s A1

A%

e APB =mZqi1
e "3 UARTO. UART1. NMI. GPIOO. TimerQ 1 Timerl [#-h Wiz 5

® %EP: FPGA Fabric

10.2 HFHFEHEX

Interrupt Monitor &7 /745 i& X, W5 10-1 ffios.

% 10-1 Interrupt Monitor FFagE X

A AEA AR

Mok (2

KA

T

WIsR1E

Efiipay

INTSTATUS

0x00

RW

21

0x000000

[20] WatchDog interrupt status
[19] UARTL1 interrupt status

[18] UARTO interrupt status

[17] TIMERL1 interrupt status

[16] TIMERO interrupt status

[15] GPIOO Pinl5 interrupt status
[14] GPIOO0 Pinl14 interrupt status
[13] GPIOO0 Pinl13 interrupt status
[12] GPIOO0 Pinl2 interrupt status
[11] GPIOO Pin11 interrupt status
[10] GPIOO Pin10 interrupt status
[9] GPIOO Pin9 interrupt status
[8] GPIOO Pin8 interrupt status
[7] GPIOO Pin7 interrupt status
[6] GPIOO Pin6 interrupt status

IPUG516-1.2.1
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10.3 SRANFE PP AL I T i

A ARR | Mk iwEg | A

=
&

HIsR1E ik

[5] GPIOO0 Pin5 interrupt status
[4] GPIOO0 Pin4 interrupt status
[3] GPIOO0 Pin3 interrupt status
[2] GPIOO Pin2 interrupt status
[1] GPIOO Pinl interrupt status
[0] GPIOO Pin0 interrupt status

10.3 B ER TS %

Interrupt Monitor Xzl e 748 H 777%, Wk 10-2 fios.
%% 10-2 Interrupt Monitor IBREIFEFERATZE

IPUG516-1.2.1

HFR ik
IMONITOR_Init Initializes IMONITOR

IMONITOR_SetGPIOOPinOIntStatus

Sets GPIOO Pin0 interrupt status

IMONITOR_GetGPIOOPinOIntStatus

Returns GPIOO Pin0 interrupt status

IMONITOR_CIrGPIOOPinOIntStatus

Clears GPIOO Pin0 interrupt status

IMONITOR_SetGPIOOPin1IntStatus

Sets GPIOO Pinl interrupt status

IMONITOR_GetGPIOOPin1IntStatus

Returns GPIOO Pinl interrupt status

IMONITOR_CIrGPIOOPin1IntStatus

Clears GPIOO Pin1 interrupt status

IMONITOR_SetGPIOOPin2IntStatus

Sets GPIOO Pin2 interrupt status

IMONITOR_GetGPIOOPin2IntStatus

Returns GPIOO Pin2 interrupt status

IMONITOR_CIrGPIOOPin2IntStatus

Clears GPIOO Pin2 interrupt status

IMONITOR_SetGPIOOPin3IntStatus

Sets GPIOO Pin3 interrupt status

IMONITOR_GetGPIOOPin3IntStatus

Returns GPIOO0 Pin3 interrupt status

IMONITOR_CIrGPIOOPin3IntStatus

Clears GPIOO Pin3 interrupt status

IMONITOR_SetGPIOOPin4IntStatus

Sets GPIOO Pin4 interrupt status

IMONITOR_GetGPIOOPin4IntStatus

Returns GPIOO0 Pin4 interrupt status

IMONITOR_CIrGPIOOPin4IntStatus

Clears GPIOO Pin4 interrupt status

IMONITOR_SetGPIOOPin5IntStatus

Sets GPIOO Pin5 interrupt status

IMONITOR_GetGPIOOPin5IntStatus

Returns GPIOO Pin5 interrupt status

IMONITOR_CIrGPIOOPin5IntStatus

Clears GPIOO Pin5 interrupt status

IMONITOR_SetGPIOOPin6IntStatus

Sets GPIOO Pin6 interrupt status

IMONITOR_GetGPIOOPin6IntStatus

Returns GPIOO Pin6 interrupt status

IMONITOR_CIrGPIOOPin6IntStatus

Clears GPIOO Pin6 interrupt status

IMONITOR_SetGPIOOPin7IntStatus

Sets GPIOO Pin7 interrupt status

IMONITOR_GetGPIOOPin7IntStatus

Returns GPIOO Pin7 interrupt status

IMONITOR_CIrGPIOOPin7IntStatus

Clears GPIOO Pin7 interrupt status

IMONITOR_SetGPIOOPin8IntStatus

Sets GPIOO Pin8 interrupt status

IMONITOR_GetGPIOOPin8IntStatus

Returns GPIOO Pin8 interrupt status

IMONITOR_CIrGPIOOPin8IntStatus

Clears GPIOO Pin8 interrupt status
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IPUG516-1.2.1
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IMONITOR_SetGPIOOPin9IntStatus

Sets GPIOO Pin9 interrupt status

IMONITOR_GetGPIOOPin9IntStatus

Returns GPIOO Pin9 interrupt status

IMONITOR_CIrGPIOOPin9IntStatus

Clears GPIOO Pin9 interrupt status

IMONITOR_SetGPIO0OPin10IntStatus

Sets GPIOO Pin10 interrupt status

IMONITOR_GetGPIOOPin10IntStatus

Returns GPIOO Pin10 interrupt status

IMONITOR_CIrGPIOOPin10IntStatus

Clears GPIOO Pin10 interrupt status

IMONITOR_SetGPIO0OPin11IntStatus

Sets GPIOO Pin11 interrupt status

IMONITOR_GetGPIOOPin11IntStatus

Returns GPIOO0 Pin11 interrupt status

IMONITOR_CIrGPIOOPin11IntStatus

Clears GPIOO Pin11 interrupt status

IMONITOR_SetGPIO0OPin12IntStatus

Sets GPIOO Pin12 interrupt status

IMONITOR_GetGPIOOPin12IntStatus

Returns GPIOO0 Pin12 interrupt status

IMONITOR_CIrGPIOOPin12IntStatus

Clears GPIOO Pin12 interrupt status

IMONITOR_SetGPIOOPin13IntStatus

Sets GPIOO0 Pin13 interrupt status

IMONITOR_GetGPIOOPin13IntStatus

Returns GPIOO0 Pin13 interrupt status

IMONITOR_CIrGPIOOPin13IntStatus

Clears GPIOO Pin13 interrupt status

IMONITOR_SetGPIOOPin14IntStatus

Sets GPIOO0 Pin14 interrupt status

IMONITOR_GetGPIOOPin14IntStatus

Returns GPIOO0 Pin14 interrupt status

IMONITOR_CIrGPIOOPin14IntStatus

Clears GPIOO Pin14 interrupt status

IMONITOR_SetGPIOOPin15IntStatus

Sets GPIOO Pin15 interrupt status

IMONITOR_GetGPIOOPin15IntStatus

Returns GPIOO Pin15 interrupt status

IMONITOR_CIrGPIOOPin15IntStatus

Clears GPIOO Pin15 interrupt status

IMONITOR_SetTIMEROIntStatus

Sets TIMERO interrupt status

IMONITOR_GetTIMEROIntStatus

Returns TIMERO interrupt status

IMONITOR_CIrTIMEROIntStatus

Clears TIMERO interrupt status

IMONITOR_SetTIMER1IntStatus

Sets TIMERO interrupt status

IMONITOR_GetTIMER1IntStatus

Returns TIMERO interrupt status

IMONITOR_CIrTIMER1IntStatus

Clears TIMERO interrupt status

IMONITOR_SetUARTOIntStatus

Sets UARTO interrupt status

IMONITOR_GetUARTOIntStatus

Returns UARTO interrupt status

IMONITOR_CIrUARTOIntStatus

Clears UARTO interrupt status

IMONITOR_SetUART1IntStatus

Sets UART1 interrupt status

IMONITOR_GetUART1IntStatus

Returns UART1 interrupt status

IMONITOR_CIrUART1IntStatus

Clears UART1 interrupt status

IMONITOR_SetWDOGIntStatus

Sets WatchDog interrupt status

IMONITOR_GetWDOGIntStatus

Returns WatchDog interrupt status

IMONITOR_CIrWDOGIntStatus

Clears WatchDog interrupt status
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11 ARG =il a

11.1 7 X

11.1 FHERENX

1 1 RGguisilan

SYSCON #Zif7as € X, Wk 11-1 s

% 11-1 SYSCON F&ERBEN
AT 1 4R bR | SRR W | WIARME | R
REMAP 0x000 RW |1 0x0 Remap control register
PMUCTRL 0x004 RW |1 0x0 PMU control register
RESETOP 0x008 RW |1 0x0 reset option register
RESERVEDO | 0x00C Reserved

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

[0] System reset request

11.2 WEhIEFERAFE

SYSCON ZRFhfe P vk, Wk 11-2 Fios.

% 11-2 SYSCON BZEFFER S ZE

Z R B
SYSCON_Init Initializes SYSCON

SYSCON_GetRemap

Returns REMAP

SYSCON_GetPmuctrlEnable

Returns PMUCTRL Enable

SYSCON_GetResetopLockuprst

Returns RESETOP LOCKUPRST

SYSCON_GetRstinfoSysresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfoWwdogresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfoLockreset

Returns RSTINFO SYSRESETREQ

IPUG516-1.2.1
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AL

12.1 $14E

1 212(: BN

Gowin_EMPU for GW1NS-2C & —/Milit APB 28777 in] ¥ N B A Bk

HEL % 12C Master fEik.

APB M2 1

FFE LSRR UERT 12C B2 Pl

SR AR S AR A
SZRATIRAS A I

P A bR

FEA RS, &1k, EEREMNEELR
SCRERRIG . ZOb RN E S s R

SCFE T AL TG HERE

12.2 FHEREN

12C S O 74 X, Wk 12-1 Fior.

R12-112C BEFEOFTEREN

AR | HubbfwEs | SRR | W | WIgME | fid

PRER 0x00 RW | 16 OXFFFF | Clock prescale register
[7] Enable 12C

CTR 0x04 RW |8 0x00 _
[6] Enable 12C interrupt
[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
[3] Acknowledge

IPUG516-1.2.1 31(41)




1212C M0 ORBNAE P AS FH 51

TAFa AR | bk mFs | KA

=
W

PIgaE | ik

[0] Interrupt acknowledge

[7] Receive acknowledge signal from slave
[6] 12C busy status

0x00 [5] Arbitration loss

[1] Data transmission status flag

[0] Interrupt flag

SR 0x14 RO

(o]

12.3 B ER TS

12C S &8 DI PR 77k, Wk 12-2 k.
F+ 12-2 12C B&IENREFERSG*

R IR
[2C_Init 12C Initialization
[2C_SendByte Send a byte to 12C bus
I2C_SendBytes Send multiple bytes to 12C bus
I2C_ReceiveByte Read a byte from 12C bus
I2C_ReadBytes Read multiple bytes from 12C bus
12C_Rate_Set Set 12C traffic rate
12C_Enable Enable 12C bus
12C_UnEnable Disable 12C bus

12.4 &35t

Gowin_EMPU for GW1NS-2C X ¥f ARM Keil MDK 1 GOWIN MCU
Designer BRI 12C BAF iS4 it
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\i2c
® Gowin_EMPU\ref_design\MCU _RefDesign\GNU_RefDesign\i2c
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13.1 ¥F1E

13.1 $+4iE

IPUG516-1.2.1

1 3FPGA /)

"I F P A AT

Gowin_EMPU for GW1NS-2C f % 1 /Ml APB &£k V5 M [ FPGA ¥
fEiEH WU & UART:

BRBERFR AN 921.6Kbit/s
Toar R I AL

8 for Hds s

(R DAEAIR DA

UART Buffering @1 13-1 Frir.
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/& 13-1 UART Buffering

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

\ 4

r}@buﬁer Shift register TXD

A A

APB Baud rate

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

The shift register can receive the ne)EN
character while the data in the receive ‘
buffer is waiting for the processor to

read it. 7 /

UART 2R i HSTM (High Speed Test Mode), 4% 1748
CTRLIGIEE B A 1 1, 8347 Ml AN IFE 0 1 o, T BAZEAR S o 6] Py
XAER.

R HEAERE UART I, A5 BRF R ey A7 4, B, 4k APB
SR IBATLE 12MHz, T B3 ) 9600, AT LA B I 36 4 i1 5 47
%24 12000000/9600=1250.

13.2 FHFR/ENX

UART ZifFas € X, W#E 13-1 s

# 13-1 UART FEHR/ENXN
TAEA AR bR | RE | B WIAAME Ejtipa
DATA 0x000 RW |8 0x-- [7:0] Data Value
[3] RX buffer overrun,write 1 to clear
[2] TX buffer overrun,write 1 to clear
STATE 0x004 RW | 4 0x0

[1] RX buffer full,read-only
[0] TX buffer full,read-only

[6] High speed test mode for TX only
CTRL 0x008 RW |7 0x00 [5] RX overrun interrupt enable
[4] TX overrun interrupt enable
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e AR | ddbmAE | SRR | TR | WIMRME i3
[3] RX interrupt enable
[2] TX interrupt enable
[1] RX enable
[0] TX enable
[3] RX overrun interrupt,write 1 to
clear
INTSTATUS . .
[2] TX overrun interrupt,write 1 to
/ 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

13.3 ¥R ENX

UART #Ja4bE X, ik 13-2 fiw.

% 13-2 UART #IBHLEN
e KR Bl i
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_Owr UARTOvr_TypeDef ENABLE/DISABLE |
Interrupt
. Enable/Disable TX high speed test
UART_Hstm FunctionalState ENABLE/DISABLE q
mode

13.4 BEhIEFER 5 X

UART IRZNFE P 77k, 403k 13-3 flios.
%% 13-3 UART BziiEFERFZE

e ik

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
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13.5 2% ikit

K

Ejtipa

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

13.5 &E&it

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK #I GOWIN MCU

IPUG516-1.2.1

Designer #1551 FPGA # & UART 3 Hgmte 2% & it
® Gowin_EMPU\ref_design\MCU_RefDesign \Keil_RefDesign\uartes
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\uartes
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1 4 SysTick

14.1 $¥4iE

Gowin_EMPU for GW1NS-2C % —> 24 fi7 R4 1A € I 2% SysTick,
HA A shE S A Ik ohaE, Gowin_ EMPU #] DLl It iX /> 5 i 2R 15 —
SE IS 8] [A] B o

14.2 FHERENX

SysTick A fFas & X, WK 14-1 Fw.

2 14-1 SysTick FER/ENX
FHEML | WA % % |, "
5 i B | LI ik

[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

[23:0] Return current count down

VAL 0x08 RW | 24 | 0x000000
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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14SysTick

14.3 SRENFE PP AL T i

14.3 BEhEFER S

SysTick JXANFE PR ik, ik 14-2 fx.
%+ 14-2 SysTick BBEhIEFER S Z

AR

ik

SysTick_Config

Initialize and start the SysTick counter and interrupt

14.4 &Egit

Gowin_EMPU for GW1INS-2C 3. ARM Keil MDK #1 GOWIN MCU
Designer {43145 [ SysTick B4 e S ¥ it
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\systick
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\systick
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1560

15.1 $F4iE

Gowin_EMPU for GW1NS-2C X Rsh#s WA E B 77, AT LABNAS g
SRETANAF -

15.2 IREheRMERFE

A7 BN e B T 5%, ik 15-1 Far.
*® 15-1 AFEERIRBER S E

R ik

mem_init Initialize memory management
mymemset Set the values of memory space
mymemcpy Copy from source to destination
mymemcmp Compare source with destination
mymalloc Allocate a memory space dynamically
myfree Free a memory space

15.3 &%t

Gowin_EMPU for GW1NS-2C X ¥f ARM Keil MDK 1 GOWIN MCU
Designer B P 5E ) A 778 B AR g A2 225 vt
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\mm
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\mm
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1 619?51?3—,’-32%

Gowin_EMPU for GW1NS-2C 3 ¥ uC/OS-IIl #1 FreeRTOS fix A 5k
IR R A AS

16.1 uC/OS-III

16.1.1 $54F
® uC/OS-Ill &—AATH &M, ArfEm), b Rrsen Wiz, EEMMTES
AN EASSZ B il
® uC/OS-Il 25 =AM, Feft 7 IACSEI WAZ T I I DhfRe, AL BTk
EH., [P ATSEEES
® uC/OS-IIl 2 fit 11K 2 & SLsf N AZ BT i I RR I tbﬁuﬁé (EIEAT I U &
BATHERE, HEREESEHHEAES, ES5RARNSRAZMESEM
H S BAF
e Gowin_EMPU for GW1NS-2C T Ih# 48 uC/OS-ll % it
® uC/OS-lIl JEfRALIETE uC/OS &M http://ww.micrium.com %
16.1.2 {ER G IR A
Gowin_EMPU for GW1NS-2C &% ¥ it i ) uC/OS-1Il A A
V3.03.00.
16.1.3 BERGELE
o A liEid &k UCOSII_CONFIG\os_cfg.h Al os_cfg_app.h KA &
uC/OS-IIl

o /LU &M UCOS_BSP\bsp.c 1 bsp.h 3375 it H T & R
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16 H#1ER S 16.2 FreeRTOS

16.1.4 BEgit
Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK 1 GOWIN MCU
Designer ¥ 43815 ) uClOS-II Bt e &2 % it
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\ucos_iii
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\ucos _iii

16.2 FreeRTOS

16.2.1 %FiE

® FreeRTOS /&2 — MR ERAISEHHE RS

o FreeRTOS fEhy—MERAMEE RS, LIS (THEM, M
W, SR, HENS. NEEHE. DRIAE. BOEER . s,
AT N R G T

® FreeRTOS ##E RARTELTNERIERS, HAHEMAI. AIEHE.
AT VR SRS R T [ A

e Gowin_EMPU for GWINS-2C I 1H FreeRTOS % %1}

® FreeRTOS Y1 FreeRTOS E M http://www.FreeRTOS.org F#k

16.2.2 H{ERGI A

Gowin_EMPU for GW1INS-2C &% & iH{#i H ¥ FreeRTOS WA Ny
v9.0.0.

16.2.3 B¥{ERGHLE

F FaT L& IS 2 include\FreeRTOSConfig.h KL & FreeRTOS.

16.2.4 &EWit

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK #I GOWIN MCU
Designer ¥R i) FreeRTOS -4 &% %t
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign\free_rtos
® Gowin_EMPU\ref_design\MCU_RefDesign\GNU_RefDesign\free_rtos
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