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Flash - 0x00000000 | 32KB

2KB. 4KB. 8KB. 7=
SRAM - 0x20000000

13£16KB
TIMERO TIMER_TypeDef 0x40000000 | # A ~—0(Timer 0)
TIMER1 TIMER_TypeDef 0x40001000 | # A ~—1(Timer 1)

LI I R 2% 32 A [ 6
UARTO UART TypeDef 0x40004000 | LRI A [R5

0(UARTO)

L FER 8 3245 B 3%
UART1 UART_TypeDef 0x40005000 e

1(UART1)

VTP NEA LTy
RTC RTC_TypeDef 0x40006000

(RTC)

v 4> F K 7 (Watch
WatchDog WDOG_TypeDef | 0x40008000 Dog)

WHAH KA — b
GPIOO GPIO_TypeDef 0x40010000

(GPIO)

VAT Ao b —7
SYSCON SYSCON_TypeDef | 0x4001F000

(System Controller)

°C v &2 &% — (I°C
12C 12C_TypeDef 0x40002000

Master)
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A=/
sPI SPI_TypeDef oxao002200 o ¥ % (SPI

Master)

APB2 Master 1 - 0x40002400 | APB2 Master [1]
APB2 Master 2 - 0x40002500 | APB2 Master [2]
APB2 Master 3 - 0x40002600 | APB2 Master [3]
APB2 Master 4 - 0x40002700 | APB2 Master [4]
APB2 Master 5 - 0x40002800 | APB2 Master [5]
APB2 Master 6 - 0x40002900 | APB2 Master [6]
APB2 Master 7 - 0x40002A00 | APB2 Master [7]
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

22 AT VAT LDAEY T

Gowin_EMPU(GWINS-4C)D a7 v AF A AEY v v o 7 DEH
22T LET,

R22AT VAT ADAEY Ty BV TDER
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, 24T . B!
il J
IT™ ITM_Type 0xE0000000 ITM configuration structure
DWT DWT_Type 0xE0001000 DWT configuration structure
Core Debug configuration
CoreDebug | CoreDebug_Type | OXEOOOEDFO
structure
ETM ETM_Type 0xE0041000 ETM configuration structure
. . SysTick configuration
SysTick SysTick_Type OxXEOOOEO010
structure
NVIC NVIC_BASE OxEOOOE100 NVIC configuration structure
System control Register not
SCnSCB SCnSCB_Type OxEOOOEO00 _
in SCB
SCB SCB_Type OXEOOOEDOO SCB configuration structure
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TPIU TPIU_Type 0xE0040000 TPIU configuration structure
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#1 AH LB

RA NN ZENYiABa s b —F OREIZLLT O L B0 TY

IREESER] D 3A T & IS LER

F D AT ESEE DB

K 32 DAREIEE| Y A Z YR — |
Z—WF—F|HARE7R 6 D DE| V) A LALERE B (USER_INT0~5) % 211t
07 D7 J T< T )VEI ALRBIE 2R — K

TV IARE Ty D ETIT IV AR

BYALa FE—TFTDEHFRELFFEITITRLET,

F31EVABaY hu—FDEHE

7 KL A Interrupt i BC]]

0x00000000 | __ StackTop - | Top of Stack
0x00000004 | Reset_Handler - Reset Handler
0x00000008 | NMI_Handler -14 | NMI Handler
0x0000000C | HardFault_Handler -13 | Hard Fault Handler
0x00000010 | MemManage_Handler -12 | MPU Fault Handler
0x00000014 | BusFault_Handler -11 | Bus Fault Handler
0x00000018 | UsageFault_Handler -10 | Usage Fault Handler
0x0000001C | O - | Reserved
0x00000020 | O - | Reserved
0x00000024 | O - | Reserved
0x00000028 | O - | Reserved
0x0000002C | SVC_Handler -5 | SVCall Handler
0x00000030 | DebugMon_Handler -4 | Debug Monitor Handler
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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

0x00000044 | USER_INTO_Handler 1 16+ 1: USER_INTO

0x00000048 | UART1_Handler 2 16+ 2: UART 1 RX and TX Handler

0x0000004C | USER_INT1_Handler 3 16+ 3: USER_INT1

0x00000050 | USER_INT2_Handler 4 16+ 4: USER_INT2

0x00000054 | RTC_Handler 5 16+ 5: RTC Handler

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

0x0000005C | USER_INT3_Handler 7 16+ 7: USER_INT3

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

0x00000064 | TIMER1_ Handler 9 16+ 9: TIMER 1 Handler

0x00000068 | O - | 16+10: Reserved

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

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

0x00000074 | USER_INT4_Handler 13 | 16+13: USER_INT4

0x00000078 | USER_INT5 Handler 14 | 16+14: USER_INTS

0x0000007C | Sparel5_ Handler 15 | 16+ 15: Not Used

0x00000080 | PORTO_0 Handler 16 | 16+16: GPIO Port O 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
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0x000000B0O | 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
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4 UART 4.1 Fri¥

4UART

4.1 %

Gowin_EMPU(GW1NS-4C)iZi%, APB /XA ENLTCTIZ7E®8AEZIND 2
2D UART BN G TN TWET, Z D 22D UART JE DK S D%
BBl :

KRR — L— b 921.6Kbit/s
NIT ey bR

8ty hOF—ZEw |k

1Yy FOA Ry 7Y b

UART D&z 4 4-1 IR LE T,
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4 UART 42 VU RAH DIER

X 4-1 UART D&

i

/ 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 <]|: l Baud rate

interface generator

€—— Read buffer Shift register «—— RXD
1

/I’ he shift register can receive the neiﬁ
[ character while the data in the receive ‘
buffer is waiting for the processor to

\ read it. } /

UART X HSTM(E# 7 A hE— R & HR— L TWET, LYARF
CTRL[BliC1ZEy hd2DL, YUTN - T—HEFH A7 LT LIC1EY
FCREEINDTD, TF A MERITERFF CTEEFETEET,

2= =N UART 2T 2HE, A—L— ML YRS Z@0E
THVENHY £, 728 21E. APB1 S ZJE Y 12MHz TEMEL |
R—L— RN 9600 THLMENHLGEIT, R—L—MaELYRAZ%
12000000/9600 = 1250 IZ7%E L £,

42 VLA DER

UART L VA X DEFHEE K 411K LETLUART L VAKX DEFRIL,
library¥libraries¥cmsis¥cm3¥device support¥gwinsdc.h (ZH VD 77,

# 4-1UART VTR Z DER

T RLVAAE | X A
LA & i i
CAE K e - e I oL
DATA 0x000 RwW |8 0x-- [7:0] Data Value

[3] RX buffer overrun, write 1 to clear
STATE 0x004 RW |4 0x0 [2] TX buffer overrun, write 1 to clear
[1] RX buffer full, read-only

IPUG931-2.1J 11(63)




4 UART

4.3 I D EE

L REL

TRVAAE | X A |
7% v b 7

FIHE B!

[0] TX buffer full, read-only

CTRL 0x008 Rw |7

[6] High speed test mode for TX only
[5] RX overrun interrupt enable

[4] TX overrun interrupt enable

0x00 [3] RX interrupt enable

[2] TX interrupt enable

[1] RX enable

[0] TX enable

INTSTATU/IN
TCLEAR

0x00C RW |4

0x0

[3] RX overrun interrupt, write 1 to clear
[2] TX overrun interrupt, write 1 to clear
[1] RX interrupt, write 1 to clear

[0] TX interrupt, write 1 to clear

BAUDDIV 0x010 RW | 20

0x00000

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

4.3 FI¥ILDEFE

UART #IH{b D EE A K 4-2 127 L £ 7, UART FIH8HEDOERIT,

library¥libraries¥drivers¥inc¥gw1ns4c uart.h (ZH D 7,

& 4-2 UART 1L D ER
E2xi ZAT ([ 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_Owr UARTOvr_TypeDef ENABLE/DISABLE |
Interrupt
. Enable/Disable TX high speed test
UART_Hstm FunctionalState ENABLE/DISABLE
mode
IPUG931-2.1J 12(63)




4.4 R A N—OEf ik

44 RS A N —DEH T

UART R A R—DfF A H1EEZFRK 4-3 1R LET, UART KT A /13—
DIEFIT. library¥libraries¥drivers¥inc¥gwins4c uart.c iZ®H Y 9,

# 4-3 UART R4 N—DEHFE

AR

Wi

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

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

IPUG931-2.1J
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5 Timer 5.1 K51

Timer

5.1 5

Gowin_EMPU(GW1NS-4C)iZi%, APB /XA ENLTCTIZ7E®8AEZIND 2
DO [ HAFEUE Timer JE M N & N TV E T,

@ 2ty NI F—

TNV AL BERAE 5 2 AR AT HE

IBATE S EXTIN T/ 2y 7 AN THZ &2 AR —F
Timer0: EXTIN (% GPIO [1]ic #%ft

Timer1: EXTIN X GPIO [6]iZ#:fs¢

Timer DfEEZ X 5-1 IR LET,

5-1 Timer D&

4—-1 Reload value Egtiecﬁm Synchronizer
PCLK —», CTRL[2)
PCLKG —» A
PRESETn___ r 1
PSEL__ ol — 32-bit down }‘_‘/'
PADDR[11:2] s counter
PENABLE —»|
PWRITE— 5 « &
PWDATA[31:0] =—eps CTRL[0)
PREADY +— Y

Decrement

PSLVERR +—— ——
val==1

- sET
PRDATA[31:0] s I S CLR
ECOREVNUM[3:0] b B CTRL3] > ‘

4

——=TIMERINT

52V AXDESE
Timer L A X DEHFEXFES51ITRLET, Timer L ¥ A X DEFIT.

IPUG931-2.1J 14(63)




5 Timer 5.3 Wb DER
library¥libraries¥cmsis¥cm3¥device_support¥gwinsdc.h iZH Y 7,
# 5-1 Timer VYA X DERH
. 7 KL AA - _
VYR EAL 2AT | g HIHHE B
7% b
[3] Timer interrupt enable
[2] Select external input as clock
CTRL 0x000 RW 4 0x0 _
[1] Select external input as enable
[0] Enable
VALUE 0x004 RwW 32 0x00000000 | [31:0] Current value
[31:0] Reload value, writing to this
RELOAD 0x008 RW 32 0x00000000 _
register sets the current value
INTSTATUS/I . . :
0x00C RW 1 0x0 [0] Timer interrupt, write 1 to clear
NTCLEAR

5.3 FIHLDERE

Timer UL D EFHZEFK 5-2 (TR LET, Timer #IHUL O EFRIL.
library¥libraries¥drivers¥inc¥gw1ns4c_timer.h (Z&H ¥ £,

7 5-2 Timer FIHLDEER

g ZAT B it B

Reload uint32_t Reload value

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

54 K5 A _—pfERFLE

Timer K7 A N—DOfEHGF1EEZE 5-3 1R LET, Timer KZ A /3—D
EFelL, library¥libraries¥drivers¥inc¥gwins4c_timer IZ&H Y £ 97,

# 5-3 Timer K7 A4 X—DfEH

IPUG931-2.1J

LR

Giks

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
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5 Timer 54 RZA X—OERFL
g Gl
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

IPUG931-2.1J 16(63)




6 Watch Dog 6.1 FF¥

6Watch Dog

6.1 K

Gowin_EMPU(GW1NS-4C)iZi%. APB "R %Z I LTT 7RIS 1
>? Watch Dog 03 5 M TNET,

® LOAD LV RAFIZXH->THIHHbaEN=32y NE T AT Z—TH
3<

FI D IAZER & ARk

Ia I NA R—=T N EINTGE. XU T 22— WDOGCLK 13
FDONH ENY o THRY A,

® E|VIALZEAR, ho o X —n012725 8, Uty FERNARR S I,
H A —ME R

& VI MNy=TEERDOY Yy MR
Watch Dog OEIfE~ n— %X 6-1 IR L £,
6-1 Watch Dog DE)fE 7 1 —

Counter reloaded

Count down and count down

_—— ——__ withoutreprogram __———— —

g —_ without reprogram_—— —
‘/ WatchDog is \%/ Counter reaches\\%w/ N

| 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

IPUG931-2.1J 17(63)




6 Watch Dog

6.2 LI AZDES

62 VUREDERE

IPUG931-2.1J

Watch Dog L VA ¥ DEFe# £ 6-1 12~ LEJ, WatchDog L v A ¥
DIEFZIL. library¥libraries¥cmsis¥cm3¥device_support¥gwinsdc.h (ZH ¥

£7
# 6-1 Watch Dog V'Y A ¥ DEZE
7 R "y
LY REL F7ty - e K fE B
k
OxFFFFFF | The value from which the
LOAD 0x00 RW | 32 ,
FF counter is to decrement
OxFFFFFF | The current value of the
VALUE 0x04 RO 32 .
FF decrementing counter
[1] Enable reset output
CTRL 0x08 RW |2 0x0
[0] Enable the interrupt
Clear the watchdog
INTCLR 0x0C WO - - interrupt and reloads the
counter
Raw interrupt status from
RIS 0x10 RO 1 0x0
the counter
Enable interrupt status
MIS 0x14 RO 1 0x0
from the counter
0xC00-0x
RESERVED - - - Reserved
014
[32:1] Enable register
0x0000000 | writes
LOCK 0xCO00 RwW | 32
0 [0] Register write enable
status
0xF00-0x
RESERVED - - - Reserved
Coo
Integration test mode
ITCR 0xF00 RW |1 0x0
enable
[1] Integration test
WDOGRES value
ITOP 0xF04 WO |2 0x0

[0] Integration test
WDOGINT value
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6 Watch Dog

6.3 KL%

6.3 FIHHLDERE

Watch Dog #WJi#{b. D EF % 3 6-2 12~k L £, Watch Dog #IH#i{b.D &
X, library¥libraries¥drivers¥inc¥gwins4c _wdog.h IZH VY £79°,

# 6-2 WatchDog #I#L. D E#H
E2xi) 247 fi B
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 R A NN—DERHFIE

WatchDog K7 A —DOfiH k%% 6-3 1IZ/r LE 7, Watch Dog K
A R —DEFRIL, library¥libraries¥drivers¥inc¥gwins4c_wdog.c (24 ¥

F7

% 6-3 WatchDog K7 A /N\—DfEA

E2xi) Wt

WDOG_Init Initializes Watch Dog

WDOG_RestartCounter

Restart Watch Dog 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

IPUG931-2.1J
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6 Watch Dog 6.4 K7 A —OERFIL
g2 Gl
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
IPUG931-2.1J 20(63)




7 GPIO

7.1 Hii¥

7.1 RF

7GPIO

Gowin_EMPU(GW1NS-4C)iZiX, AHB "2 Z S/ L CT 7B AIND 1

2D 16 By bk GPIO JHitkssnag £ Cu\vES -

® FPGA =17 v AT LIZHik
® T XTDI0 B UNITEIY AL A K T RE
® bty hvARJEHKR—L
o U XHA{

GPIO DfE&EZ X 7-1 IR LET,

X 7-1 GPIO D&

FCLK—»

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

ahb_
jo_bridge

72 VU RAEZDER

GPIO V'V AX DEFREFR 71T LET, GPIO LU AKX DERKIT.,
library¥libraries¥cmsis¥cm3¥device _support¥gwinsdc.h (ZH VD 77,

IPUG931-2.1J

ahb_gpio

io_gpio

l¢— PORTIN[15:0]

—» PORTOUT[15:0]

f—p PORTEN[15:0]

{—p PORTFUNC[15:0]

—» GPIOINT[15:0]

—» COMBINT

Pin Mux

Alternate function signals

FPGA Fabric

10_EXP_INPUT[15:0]

10_EXP_oUTPUT[15:0]|

) > ®
A
110 pad

I0_EXP_OUTPUTEN[15:0]|

21(63)




7 GPIO

T2V RAZDES

# 7-1 GPIO V'R ¥ DESH

L REL

7T KL A
F 7%
}\

FIHAE

G

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

RwW

16

0x0000

[15:0] Data output register value
Read current value of data output register

write to data output register

RESERVED

0x0008
-0x000C

Reserved

OUTENSET

0x0010

RwW

16

0x0000

[15:0] Output enable set

Write 1 to set the output enable bit

Write 0 no effect

Read back O indicates the signal direction as
input

1 indicates the signal direction as output

OUTENCLR

0x0014

RwW

16

0x0000

[15:0] Output enable clear

Write 1 to clear the output enable bit

Write 0 no effect

Read back O indicates the signal direction as
input

1 indicates the signal direction as output

ALTFUNCS
ET

0x0018

RwW

16

0x0000

[15:0] Alternative 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

RwW

16

0x0000

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

Read back 0 for /O

1 for an alternate function

INTENSET

0x0020

RwW

16

0x0000

[15:0] Interrupt enable set

IPUG931-2.1J
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7 GPIO

T2V RAZDES

L REL

T RL R
T 7 v

FIHE

B!

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

RwW

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

RwW

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

RwW

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

RwW

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

RwW

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

RwW

16

OX----

Lower 8-bits masked access

IPUG931-2.1J
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7 GPIO 7.3 LD TERR
7 KL A
LOREY | ATy j 1 ] K1 GG
~
BYTE -0x07FC [9:2] of the address value are used as enable
bit mask for the access
[15:8] not used
[7:0] Data for lower byte access, with [9:2] of
address value used as enable mask for each bit
Higher 8-bits masked access
[9:2] of the address value are used as enable
MASKHIGH | 0x0800 bit mask for the access
RW 16 Ox----
BYTE -0x0BFC [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 - - - Reserved
-OxOFCF

7.3 FIELDER

GPIO Wit D EFKE XK 7-2 IR LE T, GPIO #IHl{bDEFIZL,
library¥libraries¥drivers¥inc¥gw1ns4c_gpio.h (ZH ¥V £77,

# 7-2 GPIO #I#i{fb D EZ=

IPUG931-2.1J

LR

ZA7

[ B!

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

16 bits GPIO Pins
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7 GPIO

74 R4 —DERAK %

74 K54 _—DOfE R FLE

IPUG931-2.1J

Eas 2AT

[ Wi

GPIO_Pin_15

GPIO_Mode | GPIOMode_TypeDef | GPIO_Mode_OUT

GPIO_Mode_IN
16 bits GPIO Pins

mode
GPIO_Mode AF

GPIO_Int

GPIOInt_TypeDef

GPIO_Int_Disable
GPIO_Int_Low_Level
GPIO_Int_High_Level
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

16 bits GPIO Pins
interrupt

GPIO RIA NRN—DfERAGEEFR 7-31RLET, GPIO K7 A /X—D
EFelL. library¥libraries¥drivers¥inc¥gwins4c_gpio.c iZH VD £79°,

# 7-3 GPIO KA N—DIERFE

A FR

wii

GPIO_Init

Initializes GPI1Ox

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 interrupt enable

Returns GPIOx interrupt status

GPIO_ClrintEnable

Clears GPIOx interrupt enable

Returns GPIOx interrupt enable

GPIO_MaskedWrite

Setups GPIOx output value using masked access
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8 RTC

8.1 Fri¥k

8.1 K¢

IPUG931-2.1J

RTC

Gowin_EMPU(GW1NS-4C)(Zi%, APB /XA N LTCT7E®AINS 1
SPD 32 By b RTC BN EEFNTWET, 2D 250 RTC A%
ZxDOFERENT -
® APB XA A U HZ—T x—RA
® 32-bithy¥—
® 32-bit Match L A #
® 32ty harNL—H

MCU |Z. APB "NA A L X —T7 = — A% L CRTC LiBEL £, 32
vy N —ix, 7uv 27 CLKIHZ(A— | rtc_src_clk 725 D

3.072MHz ®» 7 v > 7 AJji%, RTC W T 1Hz (238 ik 3) ok L
TNEH ERY Ty UTA T YA NENET,

ZOh AT X —THY, Va— KRA[TT, VAT
ANy NENDE, ZOH % —iE 155K OXFFFFFFFF £ C
AT VA REN, TOHROIWCE-ATA 7 U Ay FEnFiT £,

Load L'~ x % RTC_LOAD_VALUE (ZH & AT Z &L TRTC 21—
b EH L ET

Data L <’ 2 % RTC_CURRENT_DATA % #i#H4 = & ¢ RTC OHE
Oray I EEELET,

RTC_MATCH_VALUE L YA 4 |CEXiAteZ & TMatch LY 24 %
Tuars7 ALET,

RTC & # X 8-1 1T LET,
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8 RTC

82 LI RAZDES

X 8-1 RTC D

PCLK CLK1HZ
erte_
Register Control
Read block block
PCLK—» B
A A
AMBA Control
AMBA _APB tates
APB: » interface
Read Update Y
data data Match value o
g Update "| Counter o
block block p RTCINTR
P Sync
- block | colint
vajue
nPOR——» u— nRTCRST

82 LI RAXDER

RTC LV AZDEFKZR81IIRLET, RTC LY A X DERKIL,
library¥libraries¥cmsis¥cm3¥device support¥gwinsdc.h (ZH VD 7,
# 8-1RTC V'Y R ¥ DESH

LIUREA TRVA | 24 | iE HIE B!
7y | 7
S

RTC_CURREN | 0x000 RO 32 0x00000000 Data Register

T_DATA [31:0] Current value

RTC_MATCH_ | 0x004 RW | 32 0x00000000 Match Register

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

RTC_LOAD_V | 0x008 RwW | 32 0x00000000 Load Register

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

RTC_CTROLL | 0x00C RwW | 32 0x00000000 Control Register

ER_REG Start RTC counter
[31:1] Reserved
[0] Start RTC counter

RTC_IMSC 0x010 RwW | 32 0x00000000 Interrupt mask set and clear register
Enable or disable interrupt
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8 RTC

8.3 RIA—DMGE

7 KL XA
F7ky | 7

L REL

HIHME

B!

[31:1] Reserved
[0] Enable interrupt

RTC_RIS 0x014 RO 32

0x00000000

Raw interrupt status register

Get current raw unmasked interrupt
status

[31:1] Reserved

[0] Current raw unmasked interrupt
status

RTC_MIS 0x018 RO 32

0x00000000

Masked interrupt status register
Get current masked interrupt status
[31:1] Reserved

[0] Current masked interrupt status

RTC_INTR_CL WO |32

EAR

0x01C

0x00000000

Interrupt clear register
Clear current interrupt
[31:1] Reserved

[0] Clear current interrupt

8.3 K5 A N—pfERFILE

RTC KA NN—DOfEH HEEZ£82IZrLET, RTC K74 /3—D
EFelX. library¥libraries¥drivers¥inc¥gwinsdc rtc.ciZH Y 97,

# 82RTC R4 R_X—DfEH

E2xin i
RTC_init Initializes RTC

Get_Current_Value

Gets RTC current value of data register

Set_Match_Value

Sets RTC match value of match register

Get_Match_Value

Gets RTC match value of match register

Set Load_Value

Sets RTC load value of load register

Get_Load Value

Gets RTC load value of load register

Start RTC

Starts RTC counter

Close_RTC

Closes RTC counter

RTC_Inter_Mask_Set

Sets RTC interrupt mask

Get_RTC_Control_value

Gets value of control register

IPUG931-2.1J
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8 RTC 8.3 KT A N—fi ik
AR i BA
RTC_Inter_Mask_ClIr Clears RTC interrupt mask
Get_RTC_Inter_Mask_value Gets RTC interrupt mask
Clear_RTC_interrupt Clears RTC interrupt
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9 SPI Master

9.1 Fri¥k

9.1 KX

SPI Master

Gowin_EMPU(GW1NS-4C)(Zi%, APB /XA ENLTCTIZ7E®AEINA 1
2@ SPI Master &1 02503 G £ TV E T,

92 LR EDER

SPI Master L Y A X DiEFxw 3 9-1 IT/r L E 7T, SPIMaster L ¥ &2 %
DEFIZL, library¥libraries¥cmsis¥cm3¥device_support¥gwinsdc.h ([ZH Y

IPUG931-2.1J

APB RAA LB —T =
ETEEY Y TV - T — F Rk
Master Bi{EE— R &V H— k
7 vy 7 Ok & ALFR AR T HE
SPIZL > TAEKEIND U TV
TAZBEVIAL LT =R EFELIVAZOT =X, 8y b

s 7wy 7 SRR R T RE

EJCAN
# 9-1 SPI Master L V2 ¥ DEZ
LY R TRVRETE | Z A4 |81 #
# 5 > Ww
RDATA 0x00 RO 0x00 | Reads data register
WDATA 0x04 wO 0x00 | Writes data register
[7] Error status
[6] Receives ready status
STATUS 0x08 RW 0x00 | [5] Transmits ready status
[4] Be transmitting
[3] Transmits overrun error

30(63)




9 SPI Master 9.3 MIH{b D EFE

LU AK | T RLRAETZE B 2|
% R X A e # # o

24 > b 7 fiE

status

[2] Receives overrun error
status

[1:0] Reserved

Unused selected slave
SSMASK 0x0C RW 8 | 0x00
address

[4:3] Clock selected
[2] Polarity

[1] Phase

[0] Direction

CTRL 0x10 RW 5 | 0x00

9.3 FIHULDESR

SPI Master #J#¥{b D EFZFK 9-2 IZ/k L EF, SPI Master #IHL D E
F2lL. library¥libraries¥drivers¥inc¥gwins4c_spi.h (Z2H Y £97,

3% 9-2 SPI Master #JEI{L D EZH

4R 247 |l B

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

1: LSB first.

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

Initialize polarity to one/zero
POLARITY uint8 t | 1/0 0: Idle sclk low;
1: Idle sclk high.

CLKSEL_CLK_DIV_2
CLKSEL _CLK DIV_4 | Select clock divided 2/4/6/8
CLKSEL_CLK_DIV_6 | CLKDIV = (CLKSEL + 1) * 2
CLKSEL_CLK_DIV_8

CLKSEL uint8_t

94 RI A NRN—DERFIE

SPI Master FJ A N—DOfE 71525 9-3 IR L £3, SPIMaster F
T A R—DEFIT, library¥libraries¥drivers¥inc¥gwinsdc_spi.c iZH Y F
R
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9 SPI Master 9.4 RIA R—DERFk

& 9-3 SPI Master N7 A /S—DERF 1k

4R B

SPI_Init Initializes SPI Master
SPI_SetDirection Sets direction

SPI_ClrDirection 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
SPI_ClIrToeStatus Clears transmit overrun error status
SPI_CIrRoeStatus Clear receive overrun error status
SPI_CIrErrStatus Clears error status
SPI_ReadWriteByte Full duplex read and write a byte
SPI_WriteData Writes data

SPI_ReadData Reads data

SPI_Select_Slave Selects slave
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10 System Controller

101 LI R X DEFE

1 OSystem Controller

101 VR 2 DERE

SYSCON LV U A X DiEF A3 10-1 IR LEF, SYSCON L VA ¥
DEFIL. library¥libraries¥cmsis¥cm3¥device _support¥gwinsdc.h IZ&H Y

F7
# 10-1 SYSCON L VR ¥ DEH
LURE A T RLVAF 7y { " # 4]
k 7 [
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 RS A N—DfEFEFHIE

SYSCON R 7 A RN—Dffi HiE%E &K 10-2 1IZ-r LE7, SYSCON K7
A N—DEFIL. library¥libraries¥drivers¥inc¥gwins4c_syscon.c IZH ¥ £

IPUG931-2.1J

7
# 10-2 SYSCON R Z A N—DfEH

2R Bl

SYSCON_ Init Initializes SYSCON

SYSCON_GetRemap

Returns REMAP
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10 System Controller

10.2 R A =ik

AR

B!

SYSCON_GetPmuctrlEnable

Returns PMUCTRL Enable

SYSCON_GetResetopLockuprst

Returns RESETOP LOCKUPRST

SYSCON_GetRstinfoSysresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfoWdogresetreq

Returns RSTINFO SYSRESETREQ

SYSCON_GetRstinfoLockreset

Returns RSTINFO SYSRESETREQ

IPUG931-2.1J
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1112C Master

i

11.1 55

1 1 I2C Master

Gowin_EMPU(GW1NS-4C)(Zi%, APB /XA ENLTCTIZ7E®AEINA 1
DO 12C Master JE 3G £ TWE T,

NAE Y —IREEZ R
FIA B R A A2 PR

112 VA X DERE

APB NAA B —T x—R
ERAERED 12C 7' b 2L
NRAT—E hb—varyBLXO7—bE b —y g X bakH

ZHEL

A, {21k, M0 LRSS, M OUSENE Mz Ak
PG, fF1k. M OWED IR LGOI 2 AR —
Ty T Ry 78— ReHhR—h

I°C Master L VA X DEF#FK 11-11Tx L E£7, I°C Master L ¥ A ¥
DEFIZL. library¥libraries¥cmsis¥cm3¥device _support¥gwinsdc.h IZ&H Y

e
¢ 11-1 I2C Master VA X DEH

LYRE T RLVAEFTZ7® | # A | )
5 e | IHE | BLEA
% > b 7
Clock prescale register
PRER 0x00 RW 16 | OXFFFF | [15:0] Prescale value =
sys_clk/(5*SCL)-1
[7] Enable I2C function
CTR 0x04 RW 8 | 0x00 _
[6] Enable I2C interrupt
IPUG931-2.1J
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1112C Master KZ A R—OfFE Gk

LI RAE T RLALFT7® | # A . _
- . W& | FIEAfE | RLEA
£ v B 7

[5:0] Reserved

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

TXR 0x08 wO 8 | 0x00

RXR 0x0C RO 8 | 0x00 [7:0] Last received data

[7] Start transmission status
[6] Over transmission status

[5] Read enable, read data from

slave
CR 0x010 WO 8 | Ox00 _ i
[4] Write enable, write data to slave
[3] Acknowledge

[2:1] Reserved

[0] Interrupt acknowledge

[7] Receive acknowledge signal from
slave

[6] 12C busy status

SR 0x14 RO 8 | 0x00 [5] Arbitration loss

[4:2] Reserved

[1] Data transmission status flag

[0] Interrupt flag

11.3 RS A N—DERFHIE

12C Master KZ A N—DE I HiEE#R 11-2 (IR LE T, 1°C Master
T A N—DOEFIL, library¥libraries¥drivers¥inc¥gwinsdc i2c.c iZH Y F

R
& 11-2 I2C Master N7 A /S—Dff [
4R B
[2C_Init 1°C Initialization
I2C_SendByte Sends a byte to I1°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 1°C bus
I2C_ReceiveData Reads multiple bytes from 12C bus once time
I2C_Rate_Set Sets I°C traffic rate
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1112C Master

R I A =Tk

IPUG931-2.1J

4R Bkl
I2C_Enable Enable I°C bus
12C_UnEnable Disable I°C bus

12C_InterruptOpen

Opens I2C interrupt

I12C_InterruptClose

Closes I°C interrupt
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12SysTick

i

1 28ysTick

12.1 551

Gowin_EMPU(GW1NS-4C)iZiZ, HEN U r— B IV —"—T7 11—
B IABMEREZ i 27224 € DY AT LT 4 v 7 XA < —(SysTick))’
GENTVET, 20X A ~—F - ERRMREERIE L 7,

122 VP RAX DERE

SysTick LY A X DiEFE R 12-1 1ITx LET, SysTick LI A X DIE
FIZ. library¥libraries¥cmsis¥cm3¥core_support¥mdk(gmd)¥core_cm3.h
W ET,

# 12-1 SysTick LY A ¥ DEH

7 Kb A
LVORES | ATy | BT g AIE it B
S
[16] Counts down to zero flag
[2] External clock source
CTRL 0x00 RwW 17 0x00000 .
[1] Enable interrupt request
[0] Enable SysTick
LOAD 0x04 RW 24 0x000000 [23:0] Reloads value
VAL 0x08 RW 24 0x000000 [23:0] Returns current count down value
[31] Whether a separate reference clock is
provided
CALIB 0x0C RW 32 0x00000000 ,
[30] Whether the TENMS value is exact
[23:0] 10ms calibration value
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12SysTick RZ A =R

12.3 RS A N—DfFEH 5L

SysTick K7 A N"—DOffiH %K 12-2 127~ L £, SysTick K7 A /3—
DEFEIL. library¥libraries¥drivers¥inc¥gwins4c_misc.c IZH Y £,

& 12-2 SysTick K7 A N—DfEHA
22N B

SysTick_Config Initializes and starts the SysTick counter and interrupt

SysTick_CLKSourceConfig | Configure the SysTick clock source
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13 A& U &5

i

13.1 55

13%%‘)%@

Gowin_EMPU(GW1NS-4C)iZ. malloc & free B3 D - EFIC L DB
AEVEHRAEYR—FLET,

13.2 RS A N—DfEFHFHE

AEVEBRRIAN—D—E2F AR LET, AT VERRT A
N—DEFIL. library¥middlewares¥dmm¥malloc.c (25 0 £7,

131 AT VEFEINIFIA N —DEH

LR

A

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

IPUG931-2.1J
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14SPI-Flash Memory R

1 4SPI-Flash Memory

14.1 %1%

Gowin_EMPU(GW1NS-4C)\Zi%, APB2 Master f > % —7 = — A % J#
U CHLEE &7z SPI-Flash Memory B fge 08 & £ TV Ed,

® U T I/VAEEREME Flash,

APB A > X —7 = — A\ K DR E VR — 1,

FERED SPI A X — 7 = — A& VAR — |,

AL, HBEXAL, BIOVHEREL R — K,
GW1INSR-4C/GWINSER-4C 7 /31 A QN48G X r — T &R — |,

142 VI RAZ DESE

SPI-Flash Memory L' V2 Z DjE#FK# %K 14-1 IR L £9, SPI-Flash
Memory L ¥ A ¥ DEFHIL, library¥middlewares¥spi_flash¥spi_flash.h (2

HYET,
# 14-1 SPI-Flash Memory VYR % DEH
LY REL T RLVAE | A | 1§ 1 fiE it B

7tk A

IDREV 0x00 RO 32 0x02002000 ID and revision register
[31:8] ID number
[7:4] Major revision number

[3:0] Minor revision number

RESERVEDO[3] | 0x04-0x0C | - - - Reserved

TRANSFMT 0x10 RwW | 32 0x00020780 SPI transfer format register
[31:18] Reserved
[17:16] Address length in bytes
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14SPI-Flash Memory

LUAL DEE

L REL

7T KL AA
ZA

FIHE

B!

00 =1 byte

01 = 2 bytes

10 = 3 bytes

11 = 4 bytes

[15:13] Reserved

[12:8] Data length

[7] Enable data merge mode
[6:5] Reserved

[4] Bi-directional MOSI in single mode
0 = MOSiI is uni-directional signal
1 = MOSiI is bi-directional signal

[3] Transfer data with the lease
significant bit first

0 = Most significant bit first

1 = Least significant bit first

[2] SPI master/slave mode selection

0 = Master mode

1 = Slave mode

[1] SPI clock polarity

0 = SCLK is LOW in the idle states

1 = SCLK is HIGH in the idle states

[0] SPI clock phase

0 = Sampling data at odd SCLK edges

1 = Sampling data at even SCLK
edges

DIRECTIO

0x14

RW

32

0x0

SPI direct IO control register

[31:25] Reserved

[24] Enable direct IO

0 = Disable

1 = Enable

[23:22] Reserved

[21] Output enable for SPI-Flash hold
signal

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

[19] Output enable for the SPI MISO

IPUG931-2.1J
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14SPI-Flash Memory

LUAL DEE

L REL

7T KL AA
ZA

FIHE

B!

signal

[18] Output enable for the SPI MOSI
signal

[17] Output enable for SPI SCLK
signal

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

[13] Output value for SPI-Flash hold
signal

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

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

[5] Status of SPI-Flash hold signal
[4] Status of SPI-Flash write protect
signal

[3] Status of SPI MISO signal

[2] Status of SPI MOSI signal

[1] Status of SPI SCLK signal

[0] Status of SPI CS signal

RESERVED1[2]

0x18-0x1C

Reserved

TRANSCTRL

0x20

RwW

32

0x0

SPI transfer control register

[31] Reserved

[30] SPI command phase enable
0 = Disable the command phase
1 = Enable the command phase
(Master mode only)

[29] SPI address phase enable
0 = Disable the address phase
1 = Enable the address phase
(Master mode only)

[28] SPI address phase format

0 = Address phase is single mode

IPUG931-2.1J
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14SPI-Flash Memory

LUAL DEE

L REL

7T KL AA
ZA

FIHE

B!

1 = The format of the address phase is
the same as the DualQuad data phase

(Master mode only)

[27:24] Transfer mode

0000 = Write and read at the same
time

0001 = Write only

0010 = Read only

0011 = Write, Read

0100 = Read, Write

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

1000 = Dummy, Write

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

01 = Dual I/O mode

10 = Quad I/O mode

11 = Reserved

[21] Append and one-byte special
token following the address phase for
SPI read transfers

[20:12] Transfer count for write data

[11] The value of the one-byte special
token following the address phase for
SPI read transfers

0 = token value is 0x00
1 = token value is 0x69
[10:9] Dummy data count

[8:0] Transfer count for read data

CMD

0x24

RW

32

0x0

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

ADDR

0x28

RwW

32

0x0

SPI address register

IPUG931-2.1J
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14SPI-Flash Memory

LUAL DEE

LU RAL TRLAF | ZA | I8 HIHE
7% vk 7

B!

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

DATA 0x2C RwW | 32 0x0

SPI data register

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

CTRL 0x30 RW | 32 0x0

SPI controller register

[31:21] Reserved

[20:16] Transmit FIFO threshold
[15:13] Reserved

[12:8] Receive FIFO threshold
[7:5] Reserved

[4] TX DMA enable

[3] RX DMA enable

[2] Transmit FIFO reset

[1] Receive FIFO reset

[0] SPI reset

STATUS 0x34 RO 32 0x0

SPI status register

[31:24] Reserved

[23] Transmit FIFO full flag
[22] Transmit FIFO empty flag
[21] Reserved

[20:16] Number of valid entries in the
transmit FIFO

[15] Receive FIFO full flag

[14] Receive FIFO empty flag

[13] Reserved

[12:8] Number of valid entries in the
receive FIFO

[7:1] Reserved

[0] SPI register programming is in
progress

INTREN 0x38 RW |32 0x0

SPI interrupt enable register
[31:6] Reserved

[5] Enable the slave command
interrupt

[4] Enable the end of SPI transfer
interrupt

IPUG931-2.1J

45(63)




14SPI-Flash Memory

LUAL DEE

T RLAAF | 24
A 7

L REL

FIHE

B!

[3] Enable the SPI transmit FIFO
threshold interrupt

[2] Enable the SPI receive FIFO
threshold interrupt

[1] Enable SPI transmit FIFO underrun
interrupt (Slave mode only)

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

INTRST 0x3C woO

32

0x0

SPI interrupt status register

[31:6] Reserved

[5] Slave command interrupt (Slave
mode only)

[4] End of SPI transfer interrupt

[3] TX FIFO threshold interrupt

[2] RX FIFO threshold interrupt

[1] TX FIFO underrun interrupt (Slave
mode only)

[0] RX FIFO overrun interrupt (Slave
mode only)

TIMING 0x40 RwW

32

0x0

SPI interface timing register

[31:14] Reserved

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

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

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

RESERVED2[3] | 0x44-0x4C | -

Reserved

MEMCTRL 0x50 RwW

32

0x0

SPI memory access control register
[31:9] Reserved

[8] This bit is set when “MEMCTRL”
/7 TIMING” is written

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

IPUG931-2.1J

46(63)




14SPI-Flash Memory

LUAL DEE

LY RRA TRLAF | ZA | 1E
7% vk 7

FIHE

B!

RESERVED3[3] | 0x54-0x5C | - -

Reserved

SLVST 0x60 RW | 32

0x0

SPI slave status register
[31:19] Reserved

[18] Data underrun occurs in the last
transaction

[17] Data overrun occurs in the last
transaction

[16] SPI is ready for data transaction

[15:0] User defined status flags

SLVDATACNT 0x64 RO 32

0x0

SPI slave data count register
[31:25] Reserved

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

[8:0] Slave received data count

RESERVEDA[5] | Ox68-0x78 | - -

Reserved

CONFIG 0x7C RO 32

0x0

Configuration register

[31:15] Reserved

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

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

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

[9] Support for Quad I/0 SPI
[8] Support for Dual I/0O SPI
[7:6] Reserved

[5:4] Depth of TX FIFO

00 = 2 words

01 = 4 words

10 = 8 words

11 =16 words

[3:2] Reserved

[1:0] Depth of RX FIFO

00 = 2 words

01 = 4 words

IPUG931-2.1J
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14SPI-Flash Memory NI A =D A

LU AR T RUVAF | ZA | & ) fiE A B
7% v b 7
10 = 8 words
11 =16 words

14.3 RS A N—DfEFHFHIE

SPI-Flash Memory R 7 A N—OfliH HiEE R 14-2 IR LET,
SPI-Flash Memory K7 A "—DEFEIL,
library¥middlewares¥spi_flash¥spi_flash.c iZ&H Y £,

7z 14-2 SPI-Flash Memory R A /\—DfERHIE

A4 Wt iA

spi_flash_init Initializes SPI-Flash Memory

spi_flash_read Read data from SPI-Flash Memory
spi_flash_write Write data into SPI-Flash Memory
spi_flash_page_program Write data into SPI-Flash Memory with pages
spi_flash_4ksector_erase Erase SPI-Flash Memory with a 4k sector
spi_flash_64ksector_erase Erase SPI-Flash Memory with a 64k sector
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15PSRAM Memory Interface R

15.1 55

1 5 PSRAM Memory Interface

Gowin_EMPU(GW1NS-4C)iZi%, AHB2 Master { > % —7 = — A %

U CHLEE &7z PSRAM Memory Interface &g a £ TV ET

AHB A > X — 7 = — A2 X DA TR — b,

HEAED PSRAM A > 4 —7 = — A L HaMEH Y,
GW1INSR-4C 5 /314 2 MGB4P /X & — V&R — h,
8 ' k® PSRAM width % # R — k,

16 £~ ~ @ DQ bus width Z ¥R — K,

7'a 7T AAREIRN— A MR 116, 32, 64, X TN128,
sy 712 & R— b,

HIHAESE 6 & AR — k.,

[ ERIEE— REYR— 1,

BRA 7 AT a2 R—h,

WK FTRE R N7 A 7 i
ERRFIREZ2 B L7 U 7 by o o I

R ATRER Y 7Ly 2 b— |

152 LR Z DER

IPUG931-2.1J

PSRAM Memory Interface L 2 A ¥ DEFHEEF 15-1 IR LET,

PSRAM Memory Interface L~ A ¥ O EFRIT.,
library¥middlewares¥psram¥psram.h (2% V) £79°,
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15PSRAM Memory Interface

LUAL DEE

#z 15-1 PSRAM Memory Interface L' 2 ¥ DEEH
LY AL T RLVAE TR | XA | 1@ I E i B
v I 7

CMD 0x00 RwW |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

data
WR_DATAO 0x08 RwW | 32 0x0 Write data register O

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

[31:0] Write second 32bit data
WR_DATAZ2 0x10 Rw | 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 RW |1 - Read status register

[0] Read done flag, auto set 1 if itis

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_DATAS 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
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15PSRAM Memory Interface

R I A =Tk

15.3 K5 A N—DfFEH 5L

PSRAM Memory Interface K7 A _"—DfEHA%EFRK 15-2 IR L ET,
PSRAM Memory Interface K 1 /N\—DEFEIT,
library¥middlewares¥psram¥psram.c (IZH Y £79,

IPUG931-2.1J

# 15-2 PSRAM Memory Interface K7 A /S—D{#

A4 it
PSRAM_Check_Init_Status Check the status of PSRAM Memory
initialization

PSRAM_Mode_Set

Set the mode for PSRAM Memory write and read

PSRAM_Address_Set

Set the address of PSRAM Memory and save
data into this address

PSRAM_Read_Data Buff

Read data from the buffer of PSRAM Memory

PSRAM_Cmd_Enable

Enable the command of PSRAM Memory

PSRAM_Read_Done_Flag

Get the flag of read PSRAM Memory done

PSRAM_Clear_Read_Done_Flag

Clear the flag of read PSRAM Memory done

PSRAM_Write_Data_Buff

Write data into the buffer of PSRAM Memory

PSRAM_Cmd_Unable

Disable the command of PSRAM Memory

PSRAM_Write_Data_Package

Write a package data into PSRAM Memory

PSRAM_Read_Data_Package

Read a package data from PSRAM Memory
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16HyperRAM Memory Interface R

16.1 55

1 6HyperRAM Memory Interface

Gowin_EMPU(GW1NS-4C)iZiX, AHB2 Master { > % —7 = — A %

U CHEFRE S 4172 HyperRAM Memory Interface J& 0 gs 3 & £ TV E T

AHB A > ¥ —7 = — A Z L D& E AR — b,

tEHED HyperRAM A v 4 —7 = — A & H#aEH V)
GW1NSR-4C/GWINSER-4C 7 /31 2 QN48P /X 7 — T %4 — |,
8 £ h® PSRAM Width ##7H— |k,

8 £’ ™ DQ bus Width Z ¥4 — |,

7n 77 AHREIRN—A MR 116, 32, 64, BXLT 128,
ruay 712 %% R—h,

MIWIELE 6 2 VAR — b,

[EERIEE— K& HR— |k,

BRA 7 ATV a vEFR— |,

R PTREZR R T A 7 i

R ATREZ2 B L7 U 7 Ly v o fEIE
ERATRE2 Y 7 Ly v b— |k

162 VR Z DER

IPUG931-2.1J

HyperRAM Memory Interface L ¥ A ¥ DEHEEF 16-1 1[TR L7,

HyperRAM Memory Interface L 3 A % DEFIT,
library¥middlewares¥hyper_ram¥hyper_ram.h (Z&H Y £,
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16HyperRAM Memory Interface

LUAL DEE

7z 16-1 HyperRAM Memory Interface L' 2 ¥ DEH

L REL

T RLAA T &
v b

54
i’

FIHAE

BIL;

CMD

0x00

RwW

0x0

Command register
[0] Operation type
0 = Read operation

1 = Write operation

ADDRESS

0x04

RwW

21

0x0

Address register

[20:0] Address of reading and writing
data

WR_DATAO

0x08

RwW

32

0x0

Write data register O
[31:0] Write first 32bit data

WR_DATA1

0x0C

RwW

32

0x0

Write data register 1
[31:0] Write second 32bit data

WR_DATA?2

0x10

RwW

32

0x0

Write data register 2
[31:0] Write third 32bit data

WR_DATAS

0x14

RwW

32

Write data register 3
[31:0] Write fourth 32bit data

CMD_EN

0x18

WO

Command enable register
[0] Enable HyperRAM Memory

READ_DONE

ox1C

RwW

Read status register

[0] Read done flag, auto set 1 if itis
done, and need MCU to clear

RD_DATAO

0x20

RO

32

Read data register 0
[31:0] Read first 32bit data

RD_DATA1l

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

Initialization done register

[0] HyperRAM Memory hardware
initialization done flag

0 = Initialization failed

1 = Initialization done

IPUG931-2.1J
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16HyperRAM Memory Interface

R I A =Tk

16.3 K5 A N—DfFEHFLE

HyperRAM Memory Interface K7 A N\—DfEf%# &£ 16-2 1T~ L £ 7,
HyperRAM Memory Interface K7 A /S—DEFIL,
library¥middlewares¥hyper _ram¥hyper ram.c (Z&H Y £9°,

IPUG931-2.1J

& 16-2 HyperRAM Memory Interface KZ A /X—DfEH

A FR

Wi

HPRAM_Check_Init_Status

Check the status of HyperRAM Memory
initialization

HPRAM_Mode_Set

Set the mode for HyperRAM Memory write and
read

HPRAM_Address_Set

Set the address of HyperRAM Memory and save
data into this address

HPRAM_Read_ Data_Buff

Read data from the buffer of HyperRAM Memory

HPRAM_Cmd_Enable

Enable the command of HyperRAM Memory

HPRAM_Read_Done_Flag

Get the flag of read HyperRAM Memory done

HPRAM_Clear_Read_Done_Flag

Clear the flag of read HyperRAM Memory done

HPRAM_Write_Data_Buff

Write data into the buffer of HyperRAM Memory

HPRAM_Cmd_Unable

Disable the command of HyperRAM Memory

HPRAM_Write_Data_Package

Write a package data into HyperRAM Memory

HPRAM_Read_Data_Package

Read a package data from HyperRAM Memory
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17RTOS uC/Os-lll

1 7RTOS

Gowin_EMPU(GW1NS-4C)=Z£F uC/OS-IIl, FreeRTOS %1 RT-Thread
Nano iliAH) RTOS,

17.1 uC/OS-I11

17.1.1 %1%

® EHIR[FE/ X A OEUTHIBD 2, JE5E - ROM AL AIRE T U =
FTATRYTAEAL LaT

o U YV—2FEH [HM, ¥AIVMEGERE, SN OELRILT S
BI3IMRO=T

® EITHFOFMEMREZNITE LZV ., FE°RA v —U k¥ AT |[JEFEE
FLED. &17¢@ﬁ®ﬁv7ﬁkf/ﬁ~y%:~%ﬂﬁm#w
TXARE, MDY T INEA LI TITITNE OEREZ L,

Gowin_EMPU(GW1NS-4C)iZ% uC/OS-lll ZHR— |k,

uC/OS-lll @V — A& z2— KX Micrium DR — L_X—
http://www.micrium.com 72>5 & 7 > 1 — Ka[§E,

1712 13— g v

Gowin_EMPU(GW1NS-4C)iZ%, 73— 2 > V3.03.00 ® uC/OS-Ill %
A—FrLTWET,

17.1.3 KRR

® UCOSIII_CONFIG ¥ os_cfg.h B8XWos _cfg app.h ZEHET 5 Z LI
£V, uC/OS-lll ZHER%7 D Z & MR A[HE,

® UCOS BSP¥bsp.ciLUbsp.hZZHT 52 LIk, BFEA—F
Y AR— 952 L DATHE,
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17RTOS FreeRTOS

17.2 FreeRTOS

17.2.1 5%

BREDY T NEA L« X —FT 4 VTV AT A,
ZA7ER, BFEEHE, v+, AvE—UFa— AT VUEH,
DX TERE. VT MU T A A ~—, a)—F U EOERE R 2
THEY ., AW 27 ADO=— X532 L 23 HE

@ T —T L V—A R —=ET) A —FT)L, BIORFEMAR ALY =
— U TG 2 T2 RN DA R —TF 4 T AT A,
Gowin_EMPU(GW1NS-4C % FreeRTOS % 7R — |,

FreeRTOS @ VY — A 22— KX FreeRTOS Dk — L_X—
http://www.FreeRTOS.org 7> & 4 7 > 1 — KA RE,

1722 83—V a v

Gowin_EMPU(GW1NS-4C)iZ%, /S— =2 - V10.2.1 ® FreeRTOS %
R—hrLET,

17.2.3 KRR

include¥FreeRTOSConfig.h #9425 Z L2 XV | FreeRTOS % #ak
THZENTEET,

17.3 RT-Thread Nano

17.3.1 K%

® RT-Thread Nano |, C & TR I, A7 ¥ =7 MERO, S
NN—FRIUTNVH AL —x%LTF, RT-Thread Nano |7V —
TTATIRITNEA L s <)V TFT X A7 RTOS T, MRICHAX~A
ATEET,

RT-Thread Nanod iZ. I N2 ATV ERLOMNELET, ¥ AT4L
BTN x2THA~, BT A—NVRy T A UTNEA DL -
AV a—0 Tl WIEREDOEmWY 7AZ A4 508 & LT
DOHEREZ A T\ E T,

® Apache 714 B R 20IZH#HLL Tk Y, A —7 2V — XA THETT,
RTOS /— /L L4 RTOF—F 2V —R « arviR—xr M, 77
Vir—vardDY—Aa— RENABRTHILENRL BIEMRPEERN
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17RTOS RT-Thread Nano

U272 LIRS TEHBICHERN T2 2L TE £,
® Gowin_EMPU(GW1NS-4C)i%. RT-Thread Nano ##A&— K L £,

® RT-Thread Nano @ Y — % z— KX, RT-Thread O 73— LR—
https://www.rt-thread.org 7" 5> & 7 > o — R C& £9°,

17.32 33— g v

Gowin_EMPU(GW1NS-4C)iZ%, /X— 2 > V3.1.5 ® RT-Thread Nano
ZYAR—FLET,

17.3.3 KRR

® bsp¥cm3¥rtconfig.h Z 258 45 Z L 12 L Y | RT-Thread Nano % #§A% 9
HTENTEET,

® bsp¥cm3¥drivers¥board.c #2352 LI LY (BARA— REHR—
M EHicTEET,
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187 7V r—varrunrs A UART

187’7°U r—gryra s g h

Gowin_EMPU(GW1NS-4C)i%. ARM Keil MDK IDE(7 A R /3 —
3 :V5.26)8 X TNGMD IDE(7 A FEH/N—T 3 > V2025.01) % fiEH
L7 7PV r—varyrul o e it LES, 77—y arTu s
FLDOX 7 a— R URL:

cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.1.zip

18.1 UART

UART 7 7V r—vavrra /I h:

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥print
f

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
printf

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥uart
_Ix

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
uart_rx

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥uart
_rx_intr

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
uart_rx_intr
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187 7V r—varrars o h Timer

18.2 Timer

Timer 7 7V r—arral b

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥time
r

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
timer

18.3 Watch Dog

WatchDog 7 7' U r— a7 ma 7 J A

¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥wdo
g

¥ref _design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
wdog

18.4 GPIO

GPIOT7T 7V /r—varrars o h:
¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥led

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
led

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥gpio
_in_intr

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
gpio_in_intr

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥key
scan
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187 7V r—varrars o h 12C Master

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
keyscan

18.5 I2C Master

2C Master 7 7' U r—yar7a I A

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥i2c_
master

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
i2c_master

18.6 SPI Master

SPlMaster 7 7 U r—>ar7ra o5

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥spi_
master

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
spi_master

18.7 RTC

RTCT 7V or—yaryrur oA
¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥rtc

¥ref _design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
rtc

18.8 SPI-Flash Memory

SPI-Flash Memory 7 7' U r—> a 7w /7 A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥spi_
flash
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187 7V r—rarral T PSRAM Memory

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
spi_flash

18.9 PSRAM Memory

PSRAM Memory 7 7'V r— g o 7a 77 A

¥ref_design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥psra
m

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
psram

18.10 HyperRAM Memory

HyperRAM Memory 7 7'V r—>a 7w 77 A

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥hyp
er_ram

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
hyper_ram

18.11 Interrupt

Interrupt 7 7'V r— g 7w T A

¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm3_demo¥project¥inter
rupt

¥ref _design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
interrupt

18.12 DMM

Dynamic Memory Management 7 7'U 7r—> a > 7w /7 A .

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥dm
m
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187 7V r—varrars o h AHB Master

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm3_demo¥src¥project¥
dmm

18.13 AHB Master

AHB Master 7 7Y r—v a7 a /T A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥ahb
2_master

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
ahb2_master

18.14 APB Master

APB Master 7 7' U /r—> g v 7a 7 J A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥project¥apb
2_master

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥project¥
apb2_master

18.15 User Interrupt

User Interrupt 7 7'V r— g 7w 77 A

...¥ref _design¥MCU_RefDesign¥MDK RefDesign¥cm3_demo¥proje
ct¥user_intr

... ¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥p
roject¥user_intr

18.16 FIFO
FIFOT 7V r—yarrurs 7 h:
... ¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_demo¥projec
t¥fifo
... ¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_demo¥src¥p
roject¥fifo
IPUG931-2.1J
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187 7V r—rarral T Code Coverage

18.17 Code Coverage

Code Coverage #6RET 7'V r—v a7 nua s/ 7 A :
... ¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_gcov_demo

18.18 Profiling

Profiling tse 7 7' r—a 7w 77 A
... ¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_gprof_demo

18.19 uC/OS-III

RTOS uC/OS-Il 7 7Y rr—ar7ulJ A
---¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_ucos _iii
---¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_ucos _iii

18.20 FreeRTOS

RTOS FreeRTOS 7 7' U r— a7 w7 A
--¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm3_freertos
---¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm3_freertos

18.21 RT-Thread Nano

RT-Thread Nano 7 7' U r—> a3 »7u /7 A
¥ref design¥MCU_RefDesign¥MDK_RefDesign¥cm3_rtthread _nano

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm3_rtthread_nano
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