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1 B e

1.1Gowin_EMPU %44 T8 B

1 B miz

Gowin_EMPU for GW1NS-2C ¢ 3 4t 2 F2 % -
Gowin_EMPU\src\c_lib
Gowin_EMPU for GWINS-2C SZ EF Fl iR 44w AR 51«
o MCU WZH M omTs
o IR NRIE R G A

1.1 Gowin_ EMPU ¥4 4mizEE

Gowin_EMPU for GW1NS-2C #M4-4wfeE, Wk 1-1 Ais.

% 1-1 Gowin_EMPU R Y4-4RF2EE

IPUG516-1.3

CAE

Eiiipay

startup_gwlns2c.s

R a5 R

core_cm3.c ARM Cortex-M3 PI#Z & X
gwlns2c.h AT A AE SR 1k LS
system_gwlns2c.c RGEVIEWAN RGN B E X
gwins2c_flash.ld Flash 2 H4
gwlns2c_adc.c ADC Ik 3j ki £ E X
gwlns2c_gpio.c GPIO 5Rzh ek £ e L
gwlns2c_uart.c UART 3RZ) s #i0E X
gwilns2c_timer.c Timer 3Rzl s 40E X

gwlns2c_wdog.c

WatchDog X5 % £ e X

gwlns2c_spi.c

SPI 3K R H e X

gwlns2c_i2c.c 12C 35 R € X
gwins2c_misc.c Hh T B R SysTick
gwins2c_syscon.c RGP IR R U L
gwilns2c_it.c HrkrE

malloc.c

malloc F1 free & X

1(38)




1 B e 1.2 N A RGBT iR

XA 1P
retarget.c UARTO printf 552 X

1.2 BARBRIERG R RiE

Gowin_EMPU for GW1NS-2C £ LA N #/E R G g e
® uC/OS-lll
® FreeRTOS
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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 for GW1NS-2C #xifE#h 5 A7 B ik a0 58 2-1 s .
& 2-1 Gowin_EMPU #RESME A FFRR ST

PRSI it Hiy bk B iR

Flash - 0x00000000 | 128K ¥ Flash
Sram - 0x20000000 | 2K.4K &% 8K 77 BSRAM
TIMERO TIMER_TypeDef 0x40000000 | EHT#% 0

TIMER1 TIMER_TypeDef 0x40001000 | SEMF#% 1

UARTO UART_TypeDef 0x40004000 | A TSI # 0
UART1 UART_TypeDef 0x40005000 | A 2R 1
WatchDog WDOG_TypeDef | 0x40008000 | &4

GPI100 GPIO_TypeDef 0x40010000 | i A 4 N i HH vty 11
SYSCON SYSCON_TypeDef | 0x4001F000 | &5

12C 12C_TypeDef 0x40002000 | 12C ik

ADC ADC_TypeDef 0x40002100 | FEA/ B 744

SPI SPI_TypeDef 0x40002200 | 174N
UART UART_TypeDef 0x40002300 | #i%¥y Bl A TR 4%
APB2 Extended IF 1 - 0x40002400 | APB2 ¥ J@ 11 1
APB2 Extended IF 2 - 0x40002500 | APB2 §" @11 2
APB2 Extended IF 3 - 0x40002600 | APB2 §"J&#z11 3
APB2 Extended IF 4 - 0x40002700 | APB2 §" &z 4
APB2 Extended IF 5 - 0x40002800 | APB2 ¥ JE#:1 5
APB2 Extended IF 6 - 0x40002900 | APB2 ¥ J&#% 11 6
APB2 Extended IF 7 - 0x40002A00 | APB2 ¥ @1 7
APB2 Extended IF 8 - 0x40002B00 | APB2 ¥ #2118
APB2 Extended IF 9 - 0x40002C00 | APB2 ¥ #2119
APB2 Extended IF 10 - 0x40002D00 | APB2 ¥ #1110

IPUG516-1.3
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2 1B R G

2.2 W% R G N AL WL

PrifES A s b1k e iR

APB2 Extended IF 11 - 0x40002E00 | APB2 ¥ #1011
APB2 Extended IF 12 - 0x40002F00 | APB2 ¥ gz 11 12
AHB2 Master Extended IF | - 0xA0000000 | AHB2 ¥ J@#: 11

2.2 ARG R TFRRS

Gowin_EMPU for GW1NS-2C W% &4t N A7 LS WSk 2-2 Fis .

* 22 RGEHRFRE

ARGz KR btk B 5 EfEpu

IT™ 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 OxXEOOOEO010 SysTick configuration struct

NVIC NVIC_BASE O0xXEOOOE100 NVIC configuration struct

SCnSCB SCnSCB_Type O0xEOOOEO000 System control Register not in SCB

SCB SCB_Type OXEOOOEDOO | SCB configuration struct

TPIU TPIU_Type 0xE0040000 TPIU configuration struct
IPUG516-1.3 4(38)




3 a2

o BT A 2

TS ) e e TS A 2 0 3 DL RFALE
o THrZIk 24 METIERS ik
o it 2 LM AT R WA BRAES (USER_INTO #1 USER_INT1)
® UHF 0-3 F I gmAER Sk
®  [CHET A Ab P
o RIS S A Rk R I
o TR RBNA I
Gowin_EMPU for GW1NS-2C bz il 85 Wiz 3-1 Fir.
& 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 | O - 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

IPUG516-1.3 5(38)




3 a2

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

16+13: USER_INTO (default System
0x00000074 | USER_INTO 13

Error Handler for FlashERR)

16+14: USER_INT1 (default Embedded
0x00000078 | USER_INT1 14

- Flash Handler for FLASHINT)
0x0000007C | Sparel5_Handler 15 16+ 15: Not Used
0x00000080 | PORTO_O_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
IPUG516-1.3 6(38)




4 A PR S 4.1 FFAE

4 B HF P& 25

4.1 ¥
Gowin_EMPU for GW1INS-2C {5 2 Md it APB 28 Il (138 F 520
SR % UART:
o ERPURFRE N 921.6Kbit/s
o TLEHEREAL
o 8L NAL
o 1 fifFikfL
UART Buffering 418 4-1 fliw.

IPUG516-1.3 7(38)




4 A PR S 4.2 Z7aRE X

[¥] 4-1 UART Buffering

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

\ 4

ﬂbuﬁer Shift register TXD

A A

APB Baud rate
interface j ) generator

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

The shift register can receive the nexrh\
character while the data in the receive ‘
buffer is waiting for the processor to

read it. /

UART Sz @it HSTM (High Speed Test Mode), 4% {744
CTRL[6]E N 1 i, AR ATER AN R WAL 1 47, v DAZE AR A 1] P A%
AME R

P FEAERE UART I, 200 B BRI & A7 4%, ln, ik APB
BT IZATIE 12MHz, 75 ZERF N 9600, U AT DA B 5 00 A 25 A7
%8~ 12000000/9600=1250.

4.2 FHFEREX

UART Zifias € X, IR 4-1 Fiis.

& 4-1 UART HFEFREX
WA e AR | HdbeAE | SRR | TR | MIURME i
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

IPUG516-1.3 8(38)




4 B R P OR A

4.3 Wit E X

TG | kW | RA

=
Wi

LGN

Eiiipay

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

[2] TX interrupt enable

[1] RX enable

[0] TX enable

INTSTATUS
/ 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 e X

UART #Jaa1bE X, Wk 4-2 Fiios.

& 4-2 UART #IBRLEN
B S KA HH 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 WEPIEFERTTE

UART UXEhFRE P 7%, sk 4-3 s

% 4-3 UART BaENizFFER 5%

YR Ef:ipa

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 UARTxX 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

IPUG516-1.3
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4 B R P OR A

4.5 ZHE 1T

K

Eiiipay

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 &E Gt

IPUG516-1.3

Gowin_EMPU for GWINS-2C 3§ ARM Keil MDK #1 GOWIN MCU
Designer H 3 5i(f) UART #iF4nfe 25 & it

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\uartO_int
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5 ENS &

5.1 1L

5.1 $F4iE

5 ERTER

Gowin_EMPU for GW1NS-2C % 2 AMidit APB 2215 1] (1 [F) 20 if
5E I A -

32 St Has

AL A Ik SR AE

AT LA A% NS 5 EXTIN {4 G A
TIMERO: EXTIN %4 GPIO[1]
TIMER1: EXTIN %4 GPIO[6]

TIMER &5t 5-1 frr.

[ 5-1 TIMER

PCLK ——»
PCLKG —»|

PRESETn )

PSEL ——»
PADDR[11:2] s
PENABLE —»
PWRITE ——»
PWOATA[31:0] s
PREADY +—
PSLVERR «——
PRDATA[31:0] e
ECOREVNUM[3:0] meip

<—b| Reload value sjiiﬁm

CTRL[2]

. Decrement

32-bit down }‘_‘f'
counter M

A
- 1 \
) 4—1 CTRL[1]

Synchronizer

—TIMERINT

5.2 FFaREX

IPUG516-1.3

TIMER #7288 X, W3R 5-1 fiw.
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5 ENS &

5.3 Witk e X

% 5-1 TIMER HFEHENX
AT 44 TR wabwAs | SRR | WA | PR Ef2pu
[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 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 0x0 [0] Timer interrupt, write 1 to clear
NTCLEAR

5.3 MR EX

TIMER #6540 E X, W5k 5-2 fiow.

% 5-2 TIMER #1#& L E X

KR KR il Efzipu
Reload uint32_t - Reload value
TIMER_Int | TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt
TIMER_Exti | TIMEREXti_TypeDef | - External input as enable or clock

- | S,
5.4 ENIEFER A
TIMER XshfE P8 5%, W3k 5-3 fis.
% 5-3 TIMER Rzhi2FFER 5 E
e ik

TIMER_Init Initializes TIMERX

IPUG516-1.3

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

12(38)




5 e 5.5 ZF il

5.5 &)t

Gowin_EMPU for GW1NS-2C 2 ¥f ARM Keil MDK #1 GOWIN MCU
Designer B AR Timer B9 fE 5% %1t
® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\timer
® Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\timer

IPUG516-1.3 13(38)




6 &I 14 6.1 FFIE

6 | kL

6.1 FF4iE

Gowin_EMPU for GW1INS-2C & 1 Mt APB B2k 1ol (A |14
WatchDog:

o LT LOAD ZifEastlaafb i) 32 friz it s
o EHIIE R
o UIfBIEAE, HI WDOGCLK 155 b THfy it A 14k 28 336 )ik
o WA, MitgasiERE o iy, PEAEEAER, HEEsEIL
o IR S SR AL, SRR AR T
WatchDog #1E 1] 6-1 fis.
6-1 WatchDog Operation

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

~ without reprogram_——
/ WatchDog is \ / Counter reaches \ /" Counter reaches \
—— —— )
\ programmed / \ zero / \ zero /

| |

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

6.2 HFI/EX

WatchDog #Ff##5i& X, W 6-1 .

IPUG516-1.3 14(38)




6 &1

6.3 Witk E X

& 6-1 WatchDog FHF_ENX

AT 44 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 ¥IHRLEN

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

= 6-2 WatchDog #IaHLE X
Z R RE 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

6.4 WENIEFFERTE

WatchDog JX#h #2748 FH 71, an3k 6-3 fis.

IPUG516-1.3
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6 &1

6.5 ZF Bl

& 6-3 WatchDog WBEhER-E A /5 3%

AR

ik

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_GetRawIntStatus

Returns raw interrupt status

WDOG_ GetMaskIntStatus

Returns masked interrupt status

WDOG_LockWriteAccess

Disable write access all registers

WDOG_UnlockWriteAccess

Enable write access all registers

WDOG_SetITModeEnable

Sets integration test mode enable

WDOG_CIrITModeEnable

Clears integration test mode enable

WDOG_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

WDOG_CIrITOP

Clears integration test output reset or interrupt

6.5 &Egit

Gowin_EMPU for GW1NS-2C 3. i ARM Keil MDK A1 GOWIN MCU
Designer # £ 355 (¥ WatchDog # {4 fE 5% & it

® Gowin_EMPU\ref_design\MCU_RefDesign\Keil _RefDesign\wdog

® Gowin_EMPU\ref_design\MCU _RefDesign\GMD_RefDesign\watc
hdog
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7 AN 7.1 454

7 1 F S\ S

7.1 $54E
Gowin_EMPU for GW1INS-2C % 1 4Nl AHB S 26151011 16 fir4i
N 1) GPIO Bk
® 5 FPGA Fabric &4%;
o AN 10 B JHImS LA A
o SCHFfIHERD;
o EHHEHIIRE.
GPIO 4 anE 7-1 fizws
7-1 GPIO Block

ahb_gpio

ahb .
jo_bridge io_gpio FPGA Fabric
FCLK—»
HCLK—» 10_EXP_INPUT[15:0]
HRESETn—» 4— PORTIN[15:0] « Q
HSEL—»

HADDR[11:0] —» . 10_EXP_OUTPUT[15:0]|
HTRANS[1:0]=—p = PORTOUT[15:0]

HSIZE[2:0] —p - — PORTEN[15:0] > .
HWRITE —» > i
HREADY —» —p PORTFUNC[15:0] . /0 pad
HWDATA[31:0] —p v

HREADYOUT «—— - > )

HRESP «+— p 1 10_EXP_OUTPUTEN[15:0]|

HRDATA[31:0] <— = GPIOINT[15:0] Pin Mux
ECOREVNUM[3:0] —

—»COMBINT

Alternate function signals

7.2 BEHEX

GPIO &g X, Wz 7-1 s,

IPUG516-1.3 17(38)




7 AR

7.2 A7 AR E L

%2 7-1 GPIO FHER/EN

R LR

Huhikfw A%

KA

Gl

ALY

ik

DATA

0x0000

RW

16

[15:0] Data value

Read Sampled at pin

Write to data output register

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

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
intput

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 0 indicates the signal direction as
intput

1 indicates the signal direction as output

ALTFUNCS
ET

0x0018

RW

16

0x0000

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

Read back O for I/O

1 for an alternate function

ALTFUNCC
LR

0x001C

RW

16

0x0000

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

Read back 0 for 1/0

1 for an alternate function

INTENSET

0x0020

RW

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

RW

16

0x0000

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

IPUG516-1.3

18(38)




7 AR

7.2 A7 AR E L

A A7 K

Hudik i #%

b
fi

=k
i3

ALY

g

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 0 for LOW/HIGH level

1 for falling edge or rising edge

INTPOLSET

0x0030

RW

16

0x0000

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

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

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
[7:0] not used

RESERVED

0x0C00
-OxOFCF

Reserved

IPUG516-1.3
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7 AR

7.3 Wit E X

7.3 FIHRLENX

GPIO ¥JiatbE X, ik 7-2 Fios.
= 7-2 GPIO #I# 8L E X

AR

KA

HiE

GPIO_Pin

uint32_t

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

16 bits GPIO Pins

GPIO_Mode

GPIOMode_TypeDef

GPIO_Mode_IN
GPIO_Mode_OUT
GPIO_Mode_AF

16 bits GPIO Pins mode

GPIO_Int

GPIOInt_TypeDef

GPIO_Int_Disable
GPIO_Int_Low_Level
GPIO_Int_High_Level
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

16 bits GPIO Pins interrupt

7.4 WENIERFER G E

GPIO KL P vk, Wik 7-3 Fin.

IPUG516-1.3
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7 AR

7.5 ZF BT

< 7-3 GPIO BahizFER 5%
B/ it
GPIO_Init Initializes GPIOx

GPIO_SetOutEnable

Sets GPIOx output enable

GPIO_ClIrOutEnable

Clears GPIOx output enable

GPIO_GetOutEnable

Returns GPIOx output enable

GPIO_SetBit GPIO output one
GPIO_ResetBit GPIO output zero
GPIO_WriteBits GPIO output
GPIO_ReadBits GPIO input

GPIO_SetAltFunc

Sets GPIOx alternate function enable

GPIO_CIrAltFunc

Clears GPIOx alternate function enable

GPIO_GetAltFunc

Returns GPIOx alternate function enable

GPIO_IntClear

Clears GPIOx interrupt request

GPIO_GetIntStatus

Returns GPIOx interrupt status

GPIO_SetiIntEnable

Sets GPIOx interrupt enable
Returns GPIOx interrupt status

GPIO_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

GPIO_MaskedWrite

Setups GPIOx output value using masked access

7.5 &Egit

IPUG516-1.3

Gowin_EMPU for GW1NS-2C 3 #f ARM Keil MDK 1 GOWIN MCU
Designer X115 1) GPIO ¥ 4fE 2% & it

g

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\Keil_RefDesign\DigitalSeg
Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign\icd
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

8 DV E R

Gowin_EMPU for GW1NS-2C £ & 1 AVl APB L2615 [ R HL/4
F:f ADC R

e APB =R
o I = IR 16MHz

e 8iHiE

8.2 HFH/EX

ADC ZA7#s € X, WK 8-1 Fizn.

& 8-1 ADC HFHFHENX
WA AR | kWA | 2RI SR HIaGME | ik
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 #JIatE X, ik 8-2 fls.

3 8-2 ADC #¥FaHENX
BN eyt Bl BN
. ADC_MODE_CONT . . .
ADC_Mode | uint32_t - - ADC continuous or single conversion mode
ADC_MODE_SINGLE
IPUG516-1.3 22(38)




8 WL/ H T e fir

8.4 a7 T7 ik

K

KA

Bl

ik

ADC_Status

uint32_t

ADC_STATUS_ON
ADC_STATUS_OFF

Start or stop conversion

ADC_Chsel

uint32_t

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 channel 0-7

8.4 BEhIEFER %

ADC IXBhFE A FH 771, i3k 8-3 Fis.

% 8-3 ADC BR=hiZFFER 5%
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 ## ARM Keil MDK 1 GOWIN MCU
Designer 3R] ADC ¥t 9mfs 5% it
® 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

B {TAMEREEO

Gowin_EMPU for GW1NS-2C & —/Milit APB &L 28777 i) (¥ ER AT 4K
$21 SPI Master fibk.

APB M1

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

IPUG516-1.3

SPI ZifigsE X, WE 9-1 Fian.

R 9-1SPI FHERBEX

TAAA AR | Mk imEe | KB B | WIgRME | ik

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

24(38)




9 HATAMKIEO

9.3 Witk E X

TG | HibRE

iaiE | ik

[1] Phase
[0] Direction

9.3 FIRLENX

SPI ¥Jaatb e X, Wk 9-2 Frw.

& 9-2 SPI #IIAHLE X

B e it (] Eif

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

PHASE FunctionalState | ENABLE/DISABLE Posedge/Negedge transmit data

POLARITY | FunctionalState | ENABLE/DISABLE Initialize ploarity to one/zero
CLKSEL_CLK DIV_2

CLKSEL uint32_t CLKSEL_CLK_DIV_4 Select clock divided 2/4/6/8
CLKSEL_CLK DIV_6
CLKSEL_CLK DIV_8

9.4 WRNEFFERSE

SPI IRENFE P 7%, sk 9-3 Fios.
< 9-3 SPI BEhERFIER 5 &
B S ik
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_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

IPUG516-1.3
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9 HATAMKIEO

9.5 ZF il

EN

ik

SPI_ClrToeStatus

Clears transmit overrun error status

SPI_CIrRoeStatus

Clear receive overrun error status

SPI_ClIrErrStatus

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 A4 FE 2 2% Wit
® Gowin_EMPU\ref_deisgn\MCU _RefDesign\Keil _RefDesign\spi
® Gowin_EMPU\ref_deisgn\MCU_RefDesign\GMD_RefDesign\spi
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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 F&ERBEN
EYE  E Ay i Wit | SRR | W | WIMGME | fEd
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

10.2 EENIEFEATE

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

% 10-2 SYSCON BZiEFFER S ZE

K Ei:ipa
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

IPUG516-1.3
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1112C #gkdz

AL

11.1 $14E

11 12C B3O

Gowin_EMPU for GW1NS-2C & —/Milit APB A28 in] ¥ N B A Rk
HLI% 12C Master #5i3k .
APB M1
el SRR AERT 12C S 2R i
SR SN A

SR ATR A

ARG Ak, EERRIGHINEE B

SCHRRSAA . bR SR A

SCHF T AL T AR

11.2 FHFERENX

12C S O F 74 X, Wk 11-1 Fios.
F11-112C BEIEOFTFREN

T a4k | MubbwAs | SRR | R | MIARME | Rk
PRER 0x00 RW | 16 OxFFFF | Clock prescale register
CTR 0x04 RW |8 0x00 [7] Enable 12C
[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
[7] Receive acknowledge signal from slave
SR 0x14 RO |8 0x00
[6] I2C busy status
IPUG516-1.3 28(38)




1112C #gkdz

XA P O i

WA AR

bt WA | K

=

W

PIgaE | ik

[5] Arbitration loss
[1] Data transmission status flag

11.3 B ER TS E

12C S 268 N IRENAE AT 7k, sk 11-2 Fiso
F+ 11-2 12C BR&IENRSEFER S Z*

LR i3
12C _Init [2C Initialization
[2C_SendByte Send a byte to 12C bus

I2C_SendBytes

Send multiple bytes to 12C bus

I2C_SendData

Send multiple bytes to 12C bus once time

I2C_ReceiveByte

Read a byte from 12C bus

I2C_ReadBytes

Read multiple bytes from 12C bus

I2C_ReceiveData

Read multiple bytes from 12C bus once time

[2C_Rate_Set Set 12C traffic rate
12C_Enable Enable 12C bus
12C_UnEnable Disable 12C bus
> A
11.4 5§t

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\GMD_RefDesign\i2c
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12FPGA ¥ J@id i 7 DUk 2%

AL

12.1 $14E

IPUG516-1.3

12 FPGA ¥~

wRiE AR P A AT

Gowin_EMPU for GW1NS-2C f % 1 /Miiid APB &2k V5[ [ FPGA ¥
fEiEH WUk & UART:

BRBERFR AN 921.6Kbit/s

ToaH AR AL

8 for Hids s

1 frfs bz

UART Buffering @& 12-1 Frir.
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12FPGA ¥ Bl H DIk % FATARE X

[¥] 12-1 UART Buffering

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

\ 4

ﬂbuﬁer Shift register TXD

A A

APB Baud rate
interface j ) generator

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

The shift register can receive the nexrh\
character while the data in the receive ‘
buffer is waiting for the processor to

read it. /

UART a2 HSTM (High Speed Test Mode), 4% 174%
CTRL[6]I &Ny 1 b}, HATHAR A IS 1 An, ] DAZEAR KL 8] 3 A%
P& NS

A EATRE UART I, A2 B BRR R Sar 745, 0, ik APB
EEIMZISATIE 12MHz, T EERF2 N 9600, I AT LAk B e 26 7 A 25 A7
25N 12000000/9600=1250.

12.2 FHERENX

UART ZifFas € X, Wk 12-1 s

# 12-1 UART FEH/ENX
WA e AR | HdbeAE | SRR | TR | MIURME i
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
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12FPGA ¥ J@id i 7 DUk 2%

BIa A RE X

TG | kW | RA

=
Wi

LGN Eiiipay

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

[2] TX interrupt enable

[1] RX enable

[0] TX enable

INTSTATUS
/ 0x00C RwW
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

4 0x0

BAUDDIV 0x010 RW

[19:0] Baud rate divider,the minimum
20 0x00000

number is 16
12.3 Mg E X
UART #IUa4LE X, W3R 12-2 AR
%= 12-2 UART ¥ ENX
R e it ALIEN g

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

12.4 WENIEFERATE

UART IZRZFE P 77k, ansk 12-3 fiis.
% 12-3 UART BziEFERFZE

K

Efiipay

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

IPUG516-1.3
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BHUT

e

ik

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
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13.1 43F4iE

1 3 SysTick

Gowin_EMPU for GW1NS-2C & —1> 24 fi R4t 40 E IS & SysTick,
HA A shE A H K ohEE, Gowin_ EMPU #] DLl it iX /> 5 i 23R 15 —

SE RIS 1] T e

132 HFHFEHEX

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

%% 13-1 SysTick HHFEREXN

TR | Mk EE | KA W | WIgGME i)
[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

13.3 B ER TS %
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SysTick_Config

Initialize and start the SysTick counter and interrupt
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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
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15.1 uC/OS-III

15.1.1 i
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® uC/OS-lIl 2 =N, TxdﬁTfJ”ﬁ;kHTV\H‘?Fﬁﬁﬂéﬁﬁlﬁﬁm ALFE TR
EHL, AP RS EEE
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® UuC/OS-IIl JEARHSIEZE Micrium B W http://www.micrium.com T %
15.1.2 BER SR &
Gowin_EMPU for GW1NS-2C &% 5 it i ) uC/OS-1Il fRA A
v3.03.00.
15.1.3 BERGEE
o A LliEid &k UCOSII_CONFIG\os_cfg.h Al os_cfg_app.h KA &
uC/OS-Ili
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e Gowin_EMPU for GWINS-2C i Ih#1H FreeRTOS % %1}

® FreeRTOS YL TE FreeRTOS E M http://iwww.FreeRTOS.org F#k

15.2.2 BER G A

Gowin_EMPU for GW1INS-2C &% & 1{# H ¥ FreeRTOS WA Ny
V10.2.1.

15.2.3 BIERGELE

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