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Ethernet K7 o N—B# D E
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DDR3 Memory K 7 A /\—B5 D iE %
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SPI-Flash Memory D&t/ H L, EXiAL, B &
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QSPI-Flash Memory K 7 1 /S —BA%¥ D & 6
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Timer K7 A N—BE D EF

GOWIN_M1_wdog.c
GOWIN_M1_wdog.h

Watch Dog R 7 A /N —BI8 D E 5%

GOWIN_M1_uart.c
GOWIN_M1_uart.h

UART K7 A N—B¥ D E %

GOWIN_M1 rtc.c
GOWIN_M1_rtc.h

RTC K7 A N—E¥ D ES

GOWIN_M1_trng.c
GOWIN_M1_trng.h

TRNG K7 A R—BE D EFH

GOWIN_M1_dualtimer.c
GOWIN_M1_dualtimer.h

DualTimer K 7 A N\—B¥ D &%

GOWIN_M1 i2c.c
GOWIN_M1_i2c.h

I2C Master K7 A N—B# D EFH

GOWIN_M1_spi.c
GOWIN_M1_spi.h

SPI Master K7 A N—B$ D E %

GOWIN_M1_sdcard.c
GOWIN_M1_sdcard.h

SD-Card K 7 A N—BA D EFR

GOWIN_M1_misc.c
GOWIN_M1 _misc.h

Y A EEE B L UONSysTick D iE#%

GOWIN_M1_it.c
GOWIN_M1_it.h

FI 0 IA TR LR B SR O E 2%

S RV =T DERH

retarget.c UART printfB8%% o Fi %
uart.c UART#IHI LD E
uart.h i "
malloc.c B A E VS

malloc.h

gpio.c GPIOHIHH LD E #%
gpio.h
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apb_sd_hos VY a—3 22 [SD_Host v2) APB SD Hostl

apb_sd_host_dr!ver.h CRH NG A AS—EOE%
apb_sd_host_driver.c

spi_sdcard.h YU a— a3 [SD_SPI_IF_vl] SPI Masterf
Spi_Sdcard.C VA —T 2 — AEH TSD-Cardil T 7 B AT 57z
pl_sdcard: DO KA A BT

12(AH RTOS Y7 by =7l 7
Gowin_EMPU_M1 %, ROMIAHRTOS Y7 by =7 7u /73y
JEYHR—bLET,
® uC/OS-lll
® FreeRTOS

® RT-Thread Nano
137 halREyr « V7 o277l I0 7

Gowin_EMPU_M1 (X, A —# %> F TCP/IIP 71 N3 L A X v 7
VI Ny x2T7ulII 00 AR— L TCWET, A—TF 2V —ZAD
LwiP 7a ha )L 2AZ v 7 L ulP 7o ha L axaZ v 7RI n s
7,

LwiP 7’a ba VA X v 71, AR —T 4 T AT ADOF BTN
MNOLTETTXL/NBAR A —T 2V —ZXTCP/IIP 7a h )L AR v 7
T, TCP 7' ha/L DL/ EREEHEEF L7203 D A E U EH &2 HI C &
*9,

ulP 7’a ha Vv A X v 73, X —T7 4 VT AT LDV HR— &
WL LW NV ARIAB Ry T — 7 7o ha)LAHX v 7 THh
D, Ay REFEVICT 2 7 F A5, ARP, IP. ICMP, TCP ® 4 >®
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2.1 FERESE DGR D AT~y BT

2ieyen7s

21 BEHRFIBEBRD AT v S

Gowin_EMPU_M1 tE¥#EEAE DO A €Y v v B T DOEFK &2 2-1

IR LET,
£ 2-1 IZHRDBBOAET )2y VU T DOER
REYE SR A 2R 2A 7 7 R A=y | @A
vys

ITCM - 0x00000000 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB,
512KB

DTCM - 0x20000000 1KB, 2KB, 4KB, 8KB, 16KB,
32KB, 64KB, 128KB, 256KB,
512KB

External Instruction - 0x00000000 NS AT Y

Memory

External Data Memory | - 0x20100000 HERT —H AE Y

TIMERO TIMER_TypeDef 0x50000000 % A4 <—0 (Timero0)

TIMER1 TIMER_TypeDef 0x50001000 % A ~<—1 (Timerl)

UARTO UART_TypeDef 0x50004000 PLAFE R L5215 B #0(UARTO)

UART1 UART_TypeDef 0x50005000 PLAFEREZE R L(UARTL)

Watch Dog WDOG_TypeDef 0x50008000 7+ v F K7 (Watch Dog)

RTC RTC_RegDef 0x50006000 V7 NWEA L7 1y 7 (RTC)

TRNG TRNG_RegDef 0X5000F000 | ELM:ELE A A 22(TRNG)

DualTimer DUALTIMER_RegDef | 0x50002000 7 27 )V A ~—(DualTimer)

SPI_FLASH SPI_FLASH_RegDef | 0x50003000 SPI Flash A€ U (SPI-Flash &
QSPI-Flash Memory)

12C 12C_TypeDef 0x5000A000 | I2C~ % & —(I2C Master)

SPI SPI_TypeDef 0x5000B000 | SPI~ A # — (SPI Master)

SD-Card SDCard_TypeDef 0x50009000 SD% — F(SD-Card)

GPIOO GPIO_TypeDef 0x40000000 LA AH S48 — K (GPIO)

CAN CAN_RegDef 0x45000000 ayhpg—7 -7 « Xy hU
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22 A7 VAT LADAEY v LT

KRB IR 2 24T T RLAYy | B

=274

—7 (CAN)

Ethernet ETH_RegDef 0x46000000 | A —¥ % v k(Ethernet)
DDR3 DDR3_RegDef 0x88000000 | DDR3 A Y (DDR3 Memory)
PSRAM PSRAM_TypeDef 0x82000000 #LISRAM (PSRAM Memory)
APB Master [1] - 0x60000000 | #iL5APB Master [1]
APB Master [2] - 0x60100000 | $£5APB Master [2]
APB Master [3] - 0x60200000 | #iL5APB Master [3]
APB Master [4] - 0x60300000 | $L5RAPB Master [4]
APB Master [5] - 0x60400000 | #iL5APB Master [5]
APB Master [6] - 0x60500000 | $L3#APB Master [6]
APB Master [7] - 0x60600000 | #L5APB Master [7]
APB Master [8] - 0x60700000 | $L3#APB Master [8]
APB Master [9] - 0x60800000 | #iL5APB Master [9]
APB Master [10] - 0x60900000 | $£3#APB Master [10]
APB Master [11] - 0x60A00000 | #iL9RAPB Master [11]
APB Master [12] - 0x60B00000 | $L3#APB Master [12]
APB Master [13] - 0x60C00000 | #iL5RAPB Master [13]
APB Master [14] - 0x60D00000 | fLH#zAPB Master [14]
APB Master [15] - 0x60E00000 | #iL3RAPB Master [15]
APB Master [16] - 0x60F00000 | $L3APB Master [16]
AHB Master [1] - 0x80000000 | #iL3RAHB Master [1]
AHB Master [2] - 0x81000000 | y£#EAHB Master [2]
AHB Master [3] - 0x86000000 | #iz3RAHB Master [3]
AHB Master [4] - 0x89000000 | y£#EAHB Master [4]
AHB Master [5] - 0x8A000000 | #iL3RAHB Master [5]
AHB Master [6] - 0x8B000000 | $£#EAHB Master [6]

22 a7 VARATADAEY oS

Cortex-M1 27 VAT ADAFY v v B TOEHREF2-2 1L E

R
K22AT VAT ADAEV 2y BV T DER
VAT L] . T R A= o
. A H
il A7 A= 512
SysTick SysTick_Type | OXEOOOEO010 | SysTick configuration struct
NVIC NVIC_BASE OXEOOOE100 | NVIC configuration struct
SCNSCB | SCnSCB_Type | OXEOOOE000 géséem control Register not in

IPUG533-2.3J 5(81)




2AFY VAT A 22 AT VAT LADAEY v LS

SCB SCB_Type OXEOOOEDOO | SCB configuration struct

IPUG533-2.3J 6(81)




3 EI VAL

IPUG533-2.3J

3%’] V) A S ALE

b I

FA MR 2E ) AZB 2 ba—T ORBITILLTO B0 TY .

o ik 32(1.
® 4 SDYLIESERE Y

8. 16, 32 #FH w4
jj‘,flzlﬁé_}*f&df

@ 03D uarsI~7LENDY
Cortex-M1 E| Y IABANR T X —F —T )5 FK 31 1R LET,
R31BYIABRY Z—FT—T )

&)Y

IAB AL 5 % ffit,

FEICE 2 YR — |,

A TR OV E A L T

0x00000000 | _ StackTop - Top of Stack

0x00000004 Reset Handler - Reset Handler

0x00000008 NMI_Handler -14 NMI Handler

0x0000000C | HardFault_Handler | -13 Hard Fault Handler

0x00000010 0 - Reserved

0x00000014 0 - Reserved

0x00000018 0 - Reserved

0x0000001C | O - Reserved

0x00000020 0 - Reserved

0x00000024 0 - Reserved

0x00000028 | O - Reserved

0x0000002C | SVC_Handler -5 SVCall Handler

0x00000030 0 - Reserved

0x00000034 0 - Reserved

0x00000038 PendSV_Handler -2 PendSV Handler

0x0000003C | SysTick_Handler -1 SysTick Handler

0x00000040 | UARTO Handler | 0 ﬁi;é’l:;ART 0 RX'and TX

0x00000044 | UART1 Handler |1 16+ 1: UART 1 RX and TX
Handler
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3 EI VAL

IPUG533-2.3J

TV IAZA~R T

EILBYS

T R R O IABRE AT P BC]]

0x00000048 TIMERO_Handler 2 16+ 2: Timer 0 Handler
0x0000004C | TIMER1 Handler 3 16+ 3: Timer 1 Handler
0x00000050 | GPIOO_Handler | 4 igm:e?mo Port 0 Combined
0x00000054 | UARTOVF_Handler | 5 1o+ > UART 0.1 Overflow
0x00000058 RTC_Handler 6 16+ 6: RTC Handler
0x0000005C | I2C_Handler 7 16+ 7: 12C Handler
0x00000060 CAN_Handler 8 16+ 8: CAN Handler
0x00000064 ETH_Handler 9 16+ 9: ETH Handler
0x00000068 EXTINT_O_Handler | 10 16+10: External 0 Handler
0x0000006C | DTimer_Handler 11 16+11: DualTimer Handler
0x00000070 TRNG_Handler 12 16+12: TRNG Handler
0x00000074 EXTINT_1 Handler | 13 16+13: External 1 Handler
0x00000078 EXTINT_2 Handler | 14 16+14: External 2 Handler
0x0000007C | EXTINT_3 Handler | 15 16+15: External 3 Handler
0x00000080 GPIO0_0_Handler | 16 16+16: GPIOO0_0 Handler
0x00000084 GPIOO_1 Handler | 17 16+17: GPIOO0_1 Handler
0x00000088 GPIO0_2_Handler | 18 16+18: GPIO0_2 Handler
0x0000008C | GPIOO_3 Handler | 19 16+19: GPIO0_3 Handler
0x00000090 GPIOO0_4 Handler | 20 16+20: GPIO0_4 Handler
0x00000094 GPIO0_5_Handler |21 16+21: GPIO0_5 Handler
0x00000098 GPIO0_6_Handler | 22 16+22: GPIO0_6 Handler
0x0000009C | GPIOO 7 Handler | 23 16+23: GPIO0_7 Handler
0x000000A0 | GPIOO 8 Handler |24 16+24: GPIO0_8 Handler
0x000000A4 | GPIOO 9 Handler | 25 16+25: GPIO0_9 Handler
0x000000A8 | GPIOO 10 Handler | 26 16+26: GPIO0_10 Handler
0xO00000AC | GPIOO_11 Handler | 27 16+27: GPIOO0_11 Handler
0x000000B0O | GPIOO_12 Handler | 28 16+28: GPIO0_12 Handler
0x000000B4 | GPIOO_13 Handler | 29 16+29: GPIOO0_13 Handler
0x000000B8 | GPIOO_14 Handler | 30 16+30: GPIOO0_14 Handler
0x000000BC | GPIOO_15 Handler | 31 16+31: GPIOOQ_15 Handler
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4 UART 4.1 R

4UART

Gowin_EMPU_M1 {Zi%, APB XRX &/ LTCT 7 EAIND 2OD
UART 0 a S TVWET,

® KA — L — ~E 921.6Kbit/s
e NUTF sty L
® 8ty rDODTF—HE YL
® 1ty DAy TEY L
UART D&% X 4-1 IR LET,
X 4-1 UART D

4.1 5%

You can write a new character to the write buffer
\.while the shift register is sending out a character.

v
Y — Wrilje buffer TXD
A
TXFSM
Baud rate +

APB <
interface v

generator

| '

g Read buffer |4 Shift register |« RxpD

f

-
The shift register can receive the next
character while the data in the receive

L buffer is waiting for the processor toread it. |

UART (X HSTM(F#H7 A hE— M)Z AR —hLTWEF, LI RAX
CTRLBIIC1 %y hT 5L, Y UTNL - F—HFHFA I/ LT LIC1E Y
FCEEINDTD, 7% A MEBRITERHB CEETEET,

IPUG533-2.3J 9(81)




4 UART

42 LI AXDIER

2—HF =N UART 2 BT 525G, A—L— MpA LI R X &%
ETDHMENDHY 4, 728 21X, APB1 SR JE %)Y 12MHz CTEE
L. R—1—hr2 9600 THLHLERHLLAIL, R—L—FpEL YA
% % 12000000/9600 = 1250 |Z3% & L 7,

42 VAR DERH

UART LU AXDEFRZFR 41 1R LET, UART LU A X DEF
X, library¥libraries¥cmsis¥cm1¥device support¥ GOWIN_M1.h iZH Y %

7,
# 4-1 UART V' PR ¥ DESR

LIoAEL | TRLA | 24 | 1§
7%y | 7
S

A e

B!

DATA 0x000 RwW |8

Ox--

[7:0] Data Value

STATE 0x004 RW |4

0x0

[3] RX buffer overrun, write 1
to clear

[2] TX buffer overrun, write 1
to clear

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

CTRL 0x008 RW |7

0x00

[6] High speed test mode for
TX only

[5] RX overrun interrupt
enable

[4] TX overrun interrupt
enable

[3] RX interrupt enable
[2] TX interrupt enable
[1] RX enable
[0] TX enable

INTSTATUS | 0x00C RwW |4
/INTCLEAR

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 RwW | 20

0x0000
0

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

4.3 FIHL D EE

UART #JH{b D EFR A K 4-2 1T~ LET, UART FIHHE O EFRIT.
library¥libraries¥drivers¥inc¥GOWIN_M1_uart.h iZH Y £,

IPUG533-2.3J
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4 UART

4.4 RIA -

% 4-2 UART #I#HLDERR

4R 2L fiE i

UART_BaudRate | uint32_t Max 921.6Kbit/s | Baud rate
UART_Mode UARTMode_Typ | ENABLE/DISAB | Enable/Disable TX/RX

eDef

LE

mode

UART _Int UARTInt_TypeD | ENABLE/DISAB | Enable/Disable TX/RX
ef LE interrupt

UART_Owr UARTOvr_Type | ENABLE/DISAB | Enable/Disable TX/RX
Def LE overrun interrupt

UART_Hstm FunctionalState ENABLE/DISAB | Enable/Disable TX

LE

hisgh speed test mode

4.4 F5 A4 N—DEERFE
UART FIA RX—Dfi A2 £ 4-312xLE£9, UART KT A4 X—DE

L. library¥libraries¥drivers¥src¥GOWIN_M1 _uart.c iZH 0 £79°,

# 4-3 UART K74 N—DERFE

A Fp

B!

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

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 UARTxX RX overrun interrupt
status

UART_ClearTxOverrunlRQ

Clears UARTx TX overrun interrupt
request

UART_ClearRxOverruniRQ

Clears UARTx RX overrun interrupt
request

UART_SetHSTM

Sets UARTX TX high speed test mode

UART_CIrHSTM

Clears UARTX TX high speed test mode

IPUG533-2.3J

11(81)




5 Timer 5.1 ¥

E;Thmﬂ

Gowin_EMPU_M1 (Z/%, APB /XX ENLTCTIZ7E®8AEND 2 OD[FHE
HREYE Timer B0 &3 & LTV ET,

® 32ty hyH—

® E|VIALIIRAE 5 & AR T HE

® IHANMEZEXTIN T vy 7 ZFNIT DI &aHR—h
Timer DG Z X 5-1 1R L £

[ 5-1 Timer D&

5.1 &%

<—b| Reload value Egtge;jon Synchronizer

PCLK ——» CTRL[2)
PCLKG —» 1

PRESETn )|
PSEL 32-bit down }‘_‘;’

PADDR[11:2] =i counter
PENABLE ——

PWRITE —» 4+ 4|
PWDATA[31:0] e CTRL[0)
PREADY +—— 3

PSLVERR #+—— val=1 1 ™ SET

PRDATA[31:0) — ' or
ECOREVNUM[3:0] =——p»! E— 5 I »—+ TIMERINT

52V REZDESE

Timer LY A X DEFAZFE 5117 LET, Timer LY A X DIES
X, library¥libraries¥cmsis¥cm1¥device support¥GOWIN_M1.h iZH VY F
7
# 5-1 Timer VP A X DESH
VUREL | T RUVA | ZA & WIHE | #iA

7ty | 7
>
CTRL 0x000 RW 4 0x0 [3] Timer interrupt enable

[2] Select external input as

IPUG533-2.3J 12(81)




5 Timer

5.3 ML DER

VUREL | TRV | ZA4 | 1iE MIEHE | A
F7kvy | 7
bk
clock
[1] Select external input as
enable
[0] Enable
VALUE 0x004 RW 32 0x0000 | [31:0] Current value
0000
RELOAD 0x008 RW 32 0x0000 | [31:0] Reload value, writing
0000 to this register sets the
current value
INTSTATU | Ox00C RW 1 0x0 [0] Timer interrupt, write 1 to
S/INTCLE clear
AR

5.3 FIHLDEE

Timer ML DEFZ K 5-2 |- LET, Timer FIHHLOEFRIT,
library¥libraries¥drivers¥inc¥GOWIN_M1_timer.h (ZH VD 7,

% 5-2 Timer FIHLDEER
BRI AT & it A
Reload uint32_t - Reload value
TIMER_Int TIMERInt_TypeDef | SET/RESET | Enable/Disable interrupt

TIMER_Exti

TIMEREXti_TypeDef

- External input as enable or
clock

54 RS54 _—fERFLE

Timer K7 A N"—DOffiH%Z#£ 5-31Z~xLEF, Timer K7 A4 /X—DE
FIZ. library¥libraries¥drivers¥src¥GOWIN_M1_timer.c iZH VY £7°,

3 5-3 Timer K7 A N—DEHAFIE

2R

B!

TIMER_Init

Initializes TIMERX

TIMER_StartTimer

Starts TIMERX

TIMER_StopTimer

Stops TIMERX

TIMER_GetIRQStatus

Returns TIMERX interrupt status

TIMER_ClearlRQ

Clears TIMERX interrupt status

TIMER_GetReload

Returns TIMERX reload value

TIMER_SetReload

Sets TIMERX reload value

TIMER_GetValue

Returns TIMERX current value

TIMER_SetValue

Sets TIMERX current value

TIMER_EnablelRQ

Enable TIMERX interrupt request

TIMER_DisablelRQ

Disable TIMERX interrupt request

IPUG533-2.3J
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6 Watch Dog 6.1 R

6Watch Dog

6.1 FF{

Gowin_EMPU_M1 (ZiX, APB XA Z L TT 7 ®BAZIND 1 OD
Watch Dog a3 & AL TWE T,

® |LOAD L VAF|IZX-oTHIHHbaEN=32 8y N DI T Z—|C

#3<,
F0 AT ER 2 A K

Ia I NAR—T N ENTGE. XUy Z—X WDOGCLK
5D H ENY TR H,

® HNVIALZEEHL, WV Z—RN0ETT 7 A bandE, Uk
v MESRBER S, BT 2 —=0MEE,

® V7T LyxTEERDY Y MG
Watch Dog OEIfEY m— %X 6-1 |2k L £,
6-1 Watch Dog DEIET 1 —

Count down Counter reloaded
without and count down

=~ reprogram _————___ withoutreprogram __—————__

|/ Watchdog is +——»{ Counter reaches zer
\__ Programmed _/ N S - P

_ T T

If the INTEN bit in the WDOGCONTROL If the RESEN bit in the WDOGCONTROL
register is set to 1, WDOGINT is asserted register is set to 1, WDOGRES is asserted

~
Counter reaches zero )
N e

62 LA DER

Watch Dog L' vV A ¥ DiEF % 6-1 IZ2~x L'EF, Watch Dog L v A
X DEFIL. library¥libraries¥cmsis¥cm1¥device_support¥GOWIN_M1.h
WZHY £,
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6 Watch Dog

6.3 ML D EE

# 6-1 Watch Dog V'Y A ¥ DERR

LVUREYL | T RLVR | ZA | E HIE | A
Ty | 7
k
LOAD 0x00 RW | 32 OXFFFF | The value from which the
FFFF counter is to decrement
VALUE 0x04 RO 32 OXFFFF | The current value of the
FFFF decrementing counter
CTRL 0x08 RW |2 0x0 [1] Enable reset output
[0] Enable the interrupt
INTCLR 0x0C e - - Clear the watchdog interrupt
and reloads the counter
RIS 0x10 RO 1 0x0 Raw interrupt status from the
counter
MIS 0x14 RO 1 0x0 Enable interrupt status from
the counter
RESERVED | 0xCO00- - - - Reserved
0x014
LOCK 0xC00 RW | 32 0x0000 | [32:1] Enable register writes
0000 [0] Register write enable
status
RESERVED | OxF0O- - - - Reserved
0xC00
ITCR 0xF00 RW |1 0x0 Integration test mode enable
ITOP 0xF04 WO |2 0x0 [1] Integration test
WDOGRES value
[0] Integration test WDOGINT
value

6.3 FIHULDESE

Watch Dog #IH b D EFH % 3 6-2 12k L £ 9, Watch Dog #1#i{t.d
EFelL. library¥libraries¥drivers¥GOWIN_M1_wdog.h iZH 0 £73°,

IPUG533-2.3J

# 6-2 Watch Dog #I#UL. O &3
Py A7 fiE B
WDOG_Reload | uint32_t Reload value
WDOG_Lock | WDOGLock TypeDef | SET/RESET | Enable/Disable lock

register write access

Enable/Disable reset

WDOG_Res WDOGRes_TypeDef SET/RESET flag

WDOG_Int WDOGInt_TypeDef | SET/RESET | Enaple/Disable
interrupt flag
Enable/Disable

WDOG_ITMode | WDOGMode_Typedef | SET/RESET | integration test mode
flag
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6 Watch Dog

6.4 R4 —DEHHE

64 RIANRN—DFERFE

WatchDog K7 A N—DfEH 5% % 6-3 IR LE 7, Watch Dog R
T A N—DOEFIL, library¥libraries¥drivers¥src¥GOWIN_M1_wdog.c (2

HYET,
% 6-3 Watch Dog K7 A /\—DfE 5k
E2xi) A
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_ClIriITModeEnable

Clears integration test mode enable

WDOG_GetlTModeStatus

Returns integration test mode status

WDOG_SetITOP

Sets integration test output reset or interrupt

WDOG_GetITOPResStatus

Returns integration test output reset status

WDOG_GetITOPIntStatus

Returns integration test output interrupt status

WDOG_CIrITOP

Clears integration test output reset or interrupt

IPUG533-2.3J
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7 GPIO

7.1 FF

7.1 ¥

® FPGA Fabric |Z##¢

® Uy hvRARIEHYKR—Fh

® L ULHE(L

7GPIO

Gowin_EMPU_M1 {Zi%X, AHB "R Z ML TT7 7 E8AEN5S 1 D50
16 &y NAHNA % —7 =—AZAD GPIO Eilas N E N TWVET

GPIO OH&E [ 7-1 IR L £ 77,

X 7-1 GPIO D&

ahb_gpio

ahb_
jo_bridge

FCLK—»

HCLK—#

HRESETn—»

HSEL—»
HADDR[11:0] =
HTRANS[1:0] =

HSIZE[2:0] =
HWRITE —»

HREADY ——»
HWDATA[31:0] —»
HREADYOQUT +—
HRESP +—
HRDATA[31:0] #—
ECOREVNUM[3:0] —»

72 VIR X DEE

io_gpio

|¢— PORTIN[15:0] <
= PORTOUT[15:0]
—p PORTEN[15:0]
>
A
= PORTFUNC[15:0] T *
v
>
o 1
= GPIOINT[15:0] Pin Mux

= COMBINT

Alternate function signals

¢

FPGA Fabric

10_EXP_INPUT[15:0]

?

10_EXP_OUTPUT(15:0]

ol .
A
110 pad

10_EXP_QUTPUTEN[15:0]

GPIO L VAX DEFHEEFRT-1ITRLET, GPIO LYV AXDEHE
IZ. library¥libraries¥cmsis¥cm1¥device support{GOWIN M1.h iZH Y &

R
£ 7-1GPIO L VR ¥ DES
LURRL | TRLA | #A |18 WM | SR
7ty | 7
S
DATA 0x0000 RW | 16 0x---- [15:0] Data value
Read Sampled at pin

IPUG533-2.3J
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7 GPIO

T2V RAZDER

IPUG533-2.3J

LY REL

T KL A
T 7t

HIHE

BiL:

Write to data output register
Read back value goes
through double flip-flop
Synchronize logic with delay
of two cycle.

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 0 indicates the
signal direction as intput.

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 0 indicates the
signal direction as intput.

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 0 for I/O

1 for an alternate function

ALTFUNCC
LR

0x001C

RW

16

0x0000

[15:0] Alternative function
clear

Write 1 to clear the
ALTFUNC bit

Write 0 no effect
Read back 0 for I/O
1 for an alternate function

INTENSET

0x0020

RwW

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.
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7 GPIO

T2 LI RAZDER

IPUG533-2.3J

LY REL

T KL A
T 7t
k

HIHE

BiL:

INTENCLR

0x0024

RwW

16

0x0000

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

Read back O 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

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

RwW

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

RwW

16

0x0000

[15:0] Write IRQ status clear
register

Write 1 to clear interrupt
request

Write 0 no ffect

Read back IRQ status
register
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7 GPIO

7.3 LD ERR

VOREL | T RLVA | XA | 1E WIME | B
FT7ry | 7
k
MASKLOW | 0x0400 RW | 16 Ox---- Lower 8-bits masked access
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
MASKHIGH | 0x0800 RW | 16 0x---- Higher 8-bits masked access
BYTE -OXOBFC [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 - - - Reserved
-OxOFCF

7.3 UL DESR

GPIO ¥k D EFK A K 7-2 1" LE T, GPIO 1L D EFRIL.
library¥libraries¥drivers¥inc¥GOWIN_M1_gpio.h (ZH D 77,

IPUG533-2.3J

# 7-2 GPIO #I#i{b D EH

AR

ZA7

[

gﬁl{l

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
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
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7 GPIO 74 RIANRN—DFEHAE

AR ZAT [} G

GPIO_Int GPIOInt_TypeDef GPIO_Int_Disable 16 bits GPIO
GPIO_Int_Low_Level Pins interrupt
GPIO_Int_High_Level
GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

74 K5 4 S—f 5k
GPIO RIANR—DEHZFT7-3I1ZRLET, GPIO K7 A X—DE
F1X. library¥libraries¥drivers¥src¥GOWIN_M1_gpio.c iZH Y £,
# 7-3 GPIO R 7 A N"—DfERFE

A Fp

B!

GPIO_Init

Initializes GPIOx

GPIO_SetOutEnable

Sets GPIOx output enable

GPIO_CIrOutEnable

Clears GPIOx output enable

GPIO_GetOutEnable

Returns GPIOx output enable

GPIO_SetBit

GPIO output one

GPIO_ResetBit

GPIO output zero

GPIO_WriteBits

GPI0 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

IPUG533-2.3J
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8 12C Master

8.1 Frik

8.1 KF{H

I2C Master

Gowin_EMPU_M1 {Zi%, APB XZXZ /T LTCT 7 EAIND 1 OD

[2C Master 03 & FILTWVWET -

APB A A VB —T = — R

EFHEHED 12C 7' b 2L ZHEL

NRAT—=E R —varBLOT—EhL—vara R hafl
NAE T —REZ B

FIA TR 2 A A

PG, 1k, M0 IR UBHIG, K ONSE G A ARk

PG, 1k, ROV K LBIRR OB &2 AR — b

7Y N7 Ry 7E— RethiR—F

82 LI RAEZDER

[2C Master L ¥ A % DEFREZ % 8-1 IR LE9, I12C Master L A %

DEFEIL. library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h (2
HET,

7% 8-1 2C Master V' X X DIESH

LUREGL | T RLVA | A4 | IR W E B
Ty | 7
k

Clock prescale register
[31:15] Reserved

PRER 0x00 RW | 32 OxO0000FFFF
[15:0] Prescale value =
sys_clk/(5*SCL)-1
[31:8] Reserved

CTR 0x04 RW |32 | oxo0000000 | L] Enablel2C function

[6] Enable 12C interrupt
[5:0] Reserved

IPUG533-2.3J
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8 12C Master 8.3 FIA —DHHIE

LIORBL | T RLR | B4 |18 WIHE G|

Ty | 7

[31:8] Reserved

[7:1] Next transmission
data

[0] Data direction

TXR 0x08 WO |32 0x00000000

[31:8] Reserved

RXR R 2 i
0x0C o |3 [7:0] Last received data

0x00000000

[31:8] Reserved

[7] STA, Start
transmission status
[6] STO, Over
transmission status
[5] RD, Read enable,
read data from slave
[4] WR, Write enable,
write data to slave

[3] Acknowledge
[2:1] Reserved

[0] Interrupt acknowledge

CR 0x010 WO | 32 0x00000000

[31:8] Reserved

[7] Receive acknowledge
signal from slave

[6] 12C busy status
[5] Arbitration loss
[4:2] Reserved

[1] Data transmission
status flag

[0] Interrupt flag

SR 0x14 RO |32 0x00000000

8.3 K5 A4 N—DfERFE

I2C Master K7 A N—DOfliH k%% 8-2 1IZ/rR L £, I°C Master R
T A N—DOEFIL, library¥libraries¥drivers¥src¥GOWIN_M1 _i2c.c IZH

nET,
# 8-212C Master K A4 X—DfFEH
g4I it
[12C_Init 12C Initialization

12C_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

IPUG533-2.3J

12C_Rate_Set

Set 12C traffic rate

I2C_Enable

Enable 12C bus
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8 12C Master 8.3 NIAN—DfEHFE
A4 B
12C_UnEnable Disable 12C bus
12C_InterruptOpen Open 12C interrupt
I2C_InterruptClose Close 12C interrupt
IPUG533-2.3J 24(81)




9 SPI Master 9.1 R

9SPI Master

Gowin_EMPU_M1 {Zi%, APB XZXZ /T LTCT 7 EAIND 1 OD
SPI Master JEiA#R 3 E FNTWET

APB NRAA B —T x— R

ETHFEML Y TV - T ARk

Master Bj{/EE— N&H AR — k

7 v 7 OB &AL XA AL AT RE

SPHZ X > TAEREND VU T - 7 v v 7 FIRBIIRERL PTRE

@ T HZEFELIRFLET—FEEFELIAZOT—HIEIZ, 8 v b

92 VY REZDERE

SPI Master L' 2 A ¥ DEFK % 9-1 (/R L £ 7, SPl Master L ¥ &
X DEFIL. library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h
ZH Y ET,

¢ 9-1 SPI Master L XA ¥ DEFH

LIOREL | T RLAR | 24 |18 HIHE B!
F7vy | 7
K

9.1 %51

Read data register
RDATA 0x00 RO 32 8380000 [31:8] Reserved

[7:0] Read data

Write data register
WDATA | Ox04 WO |32 8’880000 [31:8] Reserved

[7:0] Write data
[31:8] Reserved

[7] Overflow error status
STATUS 0x08 RW | 32 8)880000 [6] Receive ready status

[5] Transmit ready status
[4] Be transmitting
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9 SPI| Master

9.3 ML D ESE

L REL

T KL A
T 7% v

g | OIEE

G

[3] Transmit overrun error
status

[2] Receive overrun error
status

[1:0] Reserved

SSMASK

0x0C

RW

0x00000

32 000

[31:1] Reserved
[0] Select and enable slave

CTRL

0x10

RW

0x00000

32 000

[31:5] Reserved

[4:3] Clock selected, CLK_1/
2/4/6/8

[2] Clock polarity
[1] Clock phase
[0] Direction, 1 is MSB first

9.3 #I#{LDER

SPI Master #J#{L D EFHE % £ 9-2 Ik L £, SPI Master #)#{L o
EFEIE. library¥libraries¥drivers¥inc¥GOWIN_M1_spi.h 12 0 £,

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

4 F s A7 fit ki
MSB/LSB first
OIRECTION " o transmission
uint8_t 0: MSB first;
1: LSB first.
Posedge/Negedge
transmit data
PHASE uint8_t 1/0 > Sa-mple At posedge
_ edge;
1: Sample at negedge
edge.
Initialize polarity to
POLARITY int8 1/0 onelzero
uint8_t 0: Idle sclk low;
1: Idle sclk high.
CLKSEL_CLK DIV_2
_ CLKSEL_CLK_DIV_4 Select clock divided
CLKSEL uintg_t CLKSEL _CLK_DIV_6 2/4/6/8
CLKSEL_CLK DIV_8

94 FTA N—DERTGE

SPI Master K7 A N—Dfiff 51E£% % 9-3 IR LE£ 7, SPI Master
KZ A "—DEFIL. library¥libraries¥drivers¥src¥GOWIN_M1_spi.c iZ

HYET,

IPUG533-2.3J
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9 SPI Master 9.4 RTA =D HAFE
# 9-3 SPI Master N7 A /N\—OfEF

AR B
SPI_Init Initializes SPI
SPI_SetDirection Sets direction
SPI_ClrDirection Clears direction
SPI_GetDirection Returns direction
SPI_SetPhase Sets phase
SPI_CIrPhase Clears phase
SPI_GetPhase Returns phase
SPI_SetPolarity Sets polarity
SPI_ClIrPolarity Clears polarity
SPI_GetPolarity Returns polarity
SPI_SetClkSel Sets clock selection
SPI_GetClkSel Returns clock selection
SPI_GetToeStatus Reads transmit overrun error status
SPI_GetRoeStatus Reads receive overrun error status
SPI_GetTmtStatus Reads transmitting status
SPI_GetTrdyStatu Reads transmit ready status
SPI_GetRrdyStatus Reads receive ready error status
SPI_GetErrStatus Reads error status
SPI_CIrToeStatus Clears transmit overrun error status
SPI_CIrRoeStatus Clear receive overrun error status
SPI_CIrErrStatus Clears error status
SPI_ReadWriteByte Full duplex read and write a byte
SPI_WriteData Writes data
SPI|_ReadData Reads data
SPI_Select_Slave Select slave
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10 RTC 10.1 R

jl()RTC

Gowin_ EMPU_M1{Zi%. APB R"Z&Z ML TT7 7 EAEND 1OD
32 v b RTC iz nNa FiL TV ET,

® APB A H—=Tx—2R
® 32-bithvH—

® 32-bit Match L2 %

® 332ty har L —X

10.1 %1%

MCU (X, APB "AA > Z—T7 = — A%/ L TCRTC ¢tBELET,
Rty by —iE, /71 v CLKIHZ(R— s RTCSRCCLK 7>& ™
3.072MHz ® 7 v v 7 AJJid, RTC WNE T 1Hz 12478 S vk 7)ok L
TN b ENDV Ty UTA U7 A NSNET,

O H TR X —THY, Va— KR TYT, VAT
ANy hENDE, ZOh T H#—iE 155K OXFFFFFFFF £ C
AT VAN, TOHROIWCRESTA 7 A MSkilT£9,

Load L~ 2 % RTC_LOAD_VALUE [ HZiAtpZ L TRTC &1 —
R B LET,

Data L 2 % RTC_CURRENT DATA # ## 1+ = & T RTC OHE
Oray I EEELET,

RTC_MATCH_VALUE L Y2 #|ZEF&iAteZ & TMatch LY 2% %
Turs7 ALET,

RTC Of#EdE%# X 10-1 1Zx L E T,
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10 RTC

102 L RAX DEE

PCLK >

AMBA _

10-1 RTC O#EE

Write

&

Register

Control

Read block

AMBA
APB
interface

nPOR——»

y

block

Read Update
data data

Confrol
and
status

A

PCLK

CLK1HZ

Match value

7 Update
block

Syne | block

<
block | colint

»
Counter

» RTCINTR

value 1
—— nRTCRST

102 VA X DER

RTCLUAXDEFE AT 10-1 1Rk LET, RTC LU AKX DERH

IPUG533-2.3J

X, library¥libraries¥cmsis¥cm1¥device support¥GOWIN_M1.h iZH VY %
7
#10-1 RTC V'Y A ¥ DEH

L REL

7T RLRA
T 7% v
k

A e

wii

RTC_CURRE
NT_DATA

0x000

RO

32

0x00000000

Data Register
[31:0] Current value

RTC_MATCH_
VALUE

0x004

RW

32

0x00000000

Match Register

If current value equals
match register’ s
value, generate
interrupt.

[31:0] Match data

RTC_LOAD_V
ALUE

0x008

RW

32

0x00000000

Load Register
Initialized value, start
counter based on this
value

[31:0] Load data

RTC_CTROLL
ER_REG

0x00C

RW

32

0x00000000

Control Register
Start RTC counter
[31:1] Reserved

[0] Start RTC counter

RTC_IMSC

0x010

RW

32

0x00000000

Interrupt mask set and
clear register

Enable or disable
interrupt

[31:1] Reserved
[0] Enable interrupt

RTC_RIS

0x014

RO

32

0x00000000

Raw interrupt status
register
Get current raw
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10 RTC

10.3 R A N—DffEH ik

L REL

T KL A
T 7t

FIE

B!

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
EAR

0x01C

WO

32

0x00000000

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

[0] Clear current
interrupt

10.3 RS A4 N—DFERHFHE

RTC RI A NRN—DOfEHAGEEFR 10-2 1R LET, RTC KT A /13—
DEFIL. library¥libraries¥drivers¥src¥GOWIN M1 rtc.ciZH Y £9°,

# 10-2 RTC R A N"—DEH

IPUG533-2.3J

A FR

B!

RTC_init

Initialize RTC

Get_Current_Value

Get RTC current value of data register

Set_Match_Value

Set RTC match value of match register

Get_Match_Value

Get RTC match value of match register

Set_Load_Value

Set RTC load value of load register

Get_Load Value

Get RTC load value of load register

Start RTC

Start RTC counter

Close RTC

Cloase RTC counter

RTC_Inter_Mask_Set

Set RTC interrupt mask

Get_RTC_Control_value

Get value of control register

RTC_Inter_Mask_Clr

Clear RTC interrupt mask

Get_RTC Inter_Mask value

Get RTC interrupt mask

Clear_RTC_interrupt

Clear RTC interrupt
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11 TRNG 1.1 Bk

J I B

Gowin EMPU_M1iZi%. APB RAZALTT 7 EA&SHS 150D
32 £'v | TRNG s nE ENTWET,
) 5‘:“:/\\&/1/‘:7 f)\\/ﬁ&j:\ /E\@EL%&E\“‘/ ]\X ]\ U — A %EEEEJ:UHY?%:O
@ FUMNALUN—EF = TESSATY e —Y =2 %8
e
® MCU =7 7' 200MHz TEIES 2854, 10K bits/s D=2 hu ' —%
Az Rl
® APB AL LA —Tx—3A,

112 VI RAFZ DESE

TRNG L PR ZDEFEAEHFE M-1 1R LET, TRNG LY 2 X DER
X, library¥libraries¥cmsis¥cm1¥device support¥GOWIN_M1.h iZH VY %
7
# 11-1 TRNG VY R X DESH

11.1 %1%

LU ARL 7T RLAF | ZA4 | IR HIHEAME | P

7tv b 7
RESERVEL1 0x000- - - - Reserved
OxOFC
RNG_IMR 0x100 RwW | 32 0x0000 | Interrupt mask register

000F [31:4] Reserved

[3] Mask the Von
Neumann error

[2] Mask the CRNGT
error

[1] Mask the
Autocorrelation error

[0] Mask when the TRNG
has collected 192 bits

RNG_ISR 0x104 RO 32 0x0000 | Interrupt status register
0000 [31:4] Reserved
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11 TRNG

M2 LI AXDERE

IPUG533-2.3J

L REL

7 KL A
7y b

H

FIHAE

Bk

[3] A Von Neumann error
[2] A Continuos Random
Number Generation
Testing (CRNGT) error
[1] The Autocorrelation
test failed four timers in a
row.

[0] Setto 1, when 192
bits have been collected,
and EHR_DATA[0-5]
registers are ready to be
read.

RNG_ICR

0x108

WO

32

0x0000
0000

Interrupt clear register
[31:4] Reserved

[3] Clear a Von
Nenumann error

[2] Clear a CRNGT error
[1] Software cannot clear
this bit, only a TRNG
reset can clear this bit.
[0] Set to 1 after
EHR_DATA[O-5] have
been read

TRNG_CONF
IG

0x10C

RwW

32

0x0000
0000

Configuration register
[31:2] Reserved

[1:0] Selects the number
of inverters:

00 = Selects the shortest
inverter chain length

01 = Selects the short
inverter chain length

10 = Selects the long
inverter chain length

11 = Selects the longest
inverter chain length

TRNG_VALI
D

0x110

RO

32

0x0000
0000

Valid register

[31:1] Reserved

[0] TRNG is complete,
data can be read from
EHR_DATAJ0-5]

EHR_DATAO

EHR_DATA1l

EHR_DATA2

EHR_DATAS3

EHR_DATA4

EHR_DATAS

0x114—
x128

RO

32

0x0000
0000

Entropy holding register
data register

Return 32 bits from the
192-bit EHR

DATAQO returns bit[31:0]
DATAL1 returns bit[63:32]
DATAZ returns bit[95:64]

DATAS3 returns
bit[127:96]
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M2 LI AXDERE

IPUG533-2.3J

L REL

7 KL A
7y b

H

FIHAE

Bk

DATAA4 returns
bit[159:128]
DATADS returns
bit[191:160]

RND_SOUR
CE_ENABLE

0x12C

RwW

32

0x0000
0000

Random source enable
register

[31:1] Reserved

[0] 1 = enable entropy
source; 0 = disable
entropy source

SAMPLE_CN
T1

0x130

RwW

32

0x0000
FFFF

Sample count register

[31:0] Sets the number of
rng_clk cycles

AUTOCORR
_STATISTIC

0x134

RwW

32

0x0000
0000

Autocorrelation register
[31:22] Reserved
[21:14] Count each time
an autocorrelation test
fails

[13:0] Count each time
an autocorrelation test
starts

TRNG_DEBU
G_CONTROL

0x138

RO

32

0x0000
0000

Debug control register
[31:4] Reserved

[3] The autocorrelation
test is bypassed

[2] The CRNGT testis
bypassed

[1] The Von Neumann
balancer is bypassed
[0] Reserved

RESERVE?2

0x13C

Reserved

TRNG_SW_
RESET

0x140

wO

32

0x0000
0000

Reset register
[31:1] Reserved

[0] Writing 1 to this
register causes an
internal TRNG reset

RESERVES

0x144-
0x1B4

Reserved

TRNG_BUSY

0x1B8

RO

32

0x0000
0000

Busy register
[31:1] Reserved

[0] Relects the status of
rng_busy signal

RST BIT_CO
UNT

0x1BC

WO

32

0x0000
0000

Reset bit counter register
[31:1] Reserved

[0] Write any value to this
bit resets the bits counter
and TRNG valid registers

RESERVEA4

0x1CO-

Reserved
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11 TRNG

1.3 RS54 N —Dff ik

LYREL 7 RLRF | A | & WIE | A

7Yk 7

0x1DC
RNG_BIST | Ox1EO- RO 32 0x0000 | BIST counter registers
CNTRO Ox1E8 0000 Return the collected BIST
RNG BIST results
CNTR1 [31:22] Reserved
RNG BIST [21:0] Returns the results
CNTR2 of the TRNG BIST

counter

11.3 RS A N—DFERHE

TRNG F7 A "= %ZFK 11-2 127~ LET, TRNG K7 A /3—D
EFEIX. library¥libraries¥drivers¥src¥GOWIN_M1_trng.c iZH Y £9°,

IPUG533-2.3J

# 11-2 TRNG K4 N—DfERAFE

TR

B!

Init_TRNG

Initialized TRNG

Set_Interrupt_Mask

Set interrupt mask

Get_Int_State

Get interrupt status

Clear_Int

Clear interrupt

Set_Config

Set config register

Get EHR_ Data

Get Entropy holding data

Set Random_Source_Enable

Set random source enable register

CIr_Random_Source Enable

Clear random source enable register

Set_Sample_Count

Set sample count register

Trng_SW_Reset

Reset TRNG

Get_ TRNG_State

Get TRNG state

Reset_Bit_Count

Reset bit count register

Get_BIT_Counter

Get bits count register

Set_Debug_Control

Set debug control register

Fail_Start_State_times

Get autocorrelation register

Clr_Fail_Start_State_register

Clear autocorrelation register
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12 DualTimer 12.1 ¥

1 2DualTimer

Gowin_ EMPU_M1 (21X, APB XA Z L TT 7 ®BAZND 1 OD
32ty k& 16 v b DualTimer JEOERE NG £ TWVET -
® APBNNAA L HF—Tx—R
@ 2507 ur T ARy NERIFI6EY hOX Ty H
— k& ate
@ XA UENOIIH T NE T T HRFTEND AR Z AR

122 VI AXDER

DualTimer L VA ¥ DEF A3 12-1 12k L £ 9, DualTimer L2 &
X DiEFIL. library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h
WZH D £7,
% 12-1 DualTimer VR ¥ DEFH

LR EA TRLZA | 24 | g HIHIE | A

12.1 %1%

*T7ky | 7

k
TIMER1LOA | 0x00 RW | 32 0x0000 | Timerl load register
D 0000 [31:0] Timer1 load value
TIMER1VAL | 0x04 RO 32 OXFFFF | Timerl current value
UE FFFF register

[31:0] Timerl current value

TIMER1CON | 0x08 RwW | 32 0x0000 | Timerl control register
TROL 0020 [31:8] Reserved

[7] Timer enable

[6] Timer mode

[5] Interrupt enable

[4] Reserved

[3:2] Timer prescale

00 = clock is divided by 1
01 = clock is divided by 16
10 = clock is divided by 256
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122 L P RAX DEHE

IPUG533-2.3J

L REL

T KL A
T 7% v

H

FIHAE

B!

11 Undefined

[1] Timer size

0 = 16-bit counter, default
1 = 32-bit counter

[0] One-shot count

0 = wrapping mode, default
1 = on-shot mode

TIMERILINTC
LR

0x0C

wO

Timerl interrupt clear
register

Any write clears the
interrupt output of the
counter

TIMERI1RIS

0x10

RO

32

0x0000
0000

Timerl raw interrupt status
register
[31:1] Reserved

[0] Raw interrupt status from
the counter

TIMERIMIS

0x14

RO

32

0x0000
0000

Timerl interrupt status
register
[31:1] Reserved

[0] Enable interrupt status
from the counter

TIMER1BGL
OAD

0x18

RW

32

0x0000
0000

Timerl background load
register

[31:0] The value used to
reload the counter

RESERVEL1

Reserved

TIMER2LOA
D

0x00

RW

32

0x0000
0000

Timer2 load register
[31:0] Timer2 load value

TIMER2VAL
UE

0x04

RO

32

OXFFFF
FFFF

Timer2 current value
register
[31:0] Timer2 current value

TIMER2CON
TROL

0x08

RW

32

0x0000
0020

Timer2 control register
[31:8] Reserved

[7] Timer enable

[6] Timer mode

[5] Interrupt enable

[4] Reserved

[3:2] Timer prescale

00 = clock is divided by 1
01 = clock is divided by 16
10 = clock is divided by 256
11 Undefined

[1] Timer size

0 = 16-bit counter, default
1 = 32-bit counter
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123 R A =Dk

Lo AR 7 RL A

Ty | 7

HIME | @B

[0] One-shot count
0 = wrapping mode, default
1 = on-shot mode

TIMERZINTC
LR

0x0C WO | -

- Timer2 interrupt clear
register

Any write clears the
interrupt output of the
counter

TIMERZ2RIS 0x10 RO 32

0x0000 | Timer2 raw interrupt status
0000 register

[31:1] Reserved

[0] Raw interrupt status from
the counter

TIMER2MIS 0x14 RO 32

0x0000 | Timer2 interrupt status
0000 register

[31:1] Reserved

[0] Enable interrupt status
from the counter

TIMER2BGL | 0x18 RW |32
OAD

0x0000 | Timer2 background load
0000 register

[31:0] The value used to
reload the counter

12.3 R4 _R—DfERFE

DualTimer N7 A N—0DOffi ] &3 12-2 IZ-r L ¥ 9, DualTimer R
A RN—DEFEIL. library¥libraries¥drivers¥src¥GOWIN_M1_dualtimer.c |2

IPUG533-2.3J

HYET,

# 12-2 DualTimer K7 A4 X—DfERHHE

LR

A

DUALTIMERZ1_Init

Initialized DualTimerl

DUALTIMER2_|nit

Intiialized DualTimer2

Clear_DULATIMER _interrupt

Clear DualTimer interrupt

Dtimer_MODE_function

Set timer mode of DualTimerl or
DualTimer2

Dtimer_PRE_function

Set timer prescale of DualTimerl or
DualTimer2

INIT_NUM_load_function

Set load value of DualTimerl or
DualTimer2

ENABLE_interrupt_Dtimer_function

Enable interrupt of DualTimerl or
DualTimer2

TIMER_SIZE_function

Set timer size of DualTimerl or
DualTimer2

ENABLE_Dtimer_function

Enable DualTimerl or DualTime2
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4R i B
Get_DULATIMER_interrupt_num Get timer ID of DualTimerl or
DualTimer2
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13 SD-Card 13.1 R

1 3 SD-Card

13.1 5%
Gowin_EMPU_M1 iZiZ. APB N2 % LTT 7 A S5 150
SD-Card JE e NG N TWET,

SDIMMC 7 4 —~ v hDAEY I1— REHR— K

AE Y 1 — Foy#Htkz ¥R —h

TN SPIRAT U A

TuyrHAHLE T ey 7 EXALE T R— |

512 31 FOZEB X OEE Ny 7 7 212t

APB NAA U H—T = — R

APB NRAA v A —Tx—RA L SPla7uayl vy 7OMN Lizray
SD/MMC A&V 71— RO KL — MIEWT — X 5kl i

FAT16 7 7 A VT AT L& T % 4GB LAN D SD-Card D F % 7R
—k

Gowin_EMPU_M1 %, FAT32, 32GB ®» SD-Card =% A~ — h9° %
SD Host v2 & SD SPIIF v1 VU a—ya &t L TnEd,

T SD-Card 1%, IO THMT DRNC Y 4 —~ v T D HED
HDHZEIERL TSN,

132 VIR ZDER

13.2.1 SD-Card J& 0854

Gowin_EMPU_M1 > X7 AlZid, FAT16,4GB SD-Card = > F 17—
7 B ER S IAENL TV E T,

SD-Card V' YV AX DEFK#HR 13-1 1ZxLE T, SD-Card LTV A Z D
EFelL. library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h (2%
D ET,
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13 SD-Card

132 L RAX DEHE
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#F 13-1SD-Card VR X DES

L AHL

7T RLA
T 7% v
k

54
>

HIHE

A

SPI_MASTER_V
ERSION

0x000

RW

0x00

SPI master version register
[7:4] Major revision number
[3:0] Minor revision number

SPI_MASTER_C
ONTROL

0x001

wO

0x00

SPI master control register
[7:1] Reserved

[0] Reset core logic and
register

1 = Reset core logic and
register, self clearing

TRANS_TYPE

0x002

RW

0x00

Transaction type register
[7:2] Reserved

[1:0] Set the transaction
type

00 = Direct access

01 = Initialized SD

10 = Read SD block

11 = Write SD block

TRANS_CTRL

0x003

wO

0x00

Transaction control register
[7:1] Reserved
[0] Start transaction

1 = Start transaction, self
clearing

TRANS_STS

0x004

RO

Transaction status register
[7:1] Reserved

[0] Transaction busy

1 = Transaction busy

TRANS_ERROR

0x005

RO

Transaction error register
[7:6] Reserved

[5:4] SD write error

00 = Write no error

01 = Write command error
10 = Write data error

11 = Write busy error

[3:2] SD read error

00 = Read no error

01 = Read command error
10 = Read token error
[1:0] SD initialize error

00 = Initialize no error

01 = Initialize command 0
error

10 = Initialize command 1
error

DIRECT_ACCES

0x006

RW

0x00 /

Data direct access register
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132 L RAX DEHE
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L REL
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HIHE
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S_DATA

[7:0] Transmit data
Set TX_DATA prior to
starting a
DIRECT_ACCESS
transaction

[7:0] Receive data
Read RX_DATA after
completing a
DIRECT_ACCESS
transaction

SD_ADDR_7_0

0x007

RW

0x00

SD address [7:0] bit
register
[7:0] SD_ADDR][7:0]

SD_ADDR_15 8

0x008

RW

0x00

SD address [15:8] bit
register
[7:0] SD_ADDR][15:8]

SD_ADDR_23_1
6

0x009

RW

0x00

SD address [23:16] bit
register
[7:0] SD_ADDR][23:16]

SD_ADDR_31 2
4

0x00A

RW

0x00

SD address [31:24] bit
register
[7:0] SD_ADDR][31:24]

SPI_CLK_DEL

0x00B

RW

0x00

SPI clock control register

[7:0] Control the frequency
of the SPI_CLK after SD
initialization is completed

RESERVEDO

0x00C-
0x00F

Reserved

RX_FIFO_DATA

0x010

RW

SPI block reading data
register

[7:0] SD/MMC block read
data, fifo size matches the
SD/MMC block size of 512
bytes

RESERVED1

0x011

Reserved

RX_FIFO_DATA
_COUNT_MSB

0x012

RO

MSB byte of reading data
count register

[7:0] MSByte of
FIFO_DATA_COUNT,
indicates the number of
data entries within the fifo

RX_FIFO_DATA
_COUNT_LSB

0x013

RO

LSB byte of reading data
count register

[7:0] LSByte of
FIFO_DATA COUNT,
indicates the number of
data entries within the fifo
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RX_FIFO_CONT | 0x014 WO |8 0x00 SD block reading data
ROL control register

[7:1] Reserved
[0] Force fifo empty

1 = Force fifo empty, delete
all the data samples within
the fifo, self clearing

RESERVED2 0x015- - - - Reserved
0x019
TX_FIFO_DATA | 0x020 WO |8 - SD block writing data
register

[7:0] SD/MMC block write
data, fifo size matches the
SD/MMC block size of 512

bytes
RESERVED3 0x021- - - - Reserved
0x023
TX_FIFO_CONT | 0x024 WO |8 0x00 SD block writing data
ROL control register

[7:1] Reserved
[0] Force fifo empty

1 = Force fifo empty, delete
all the data samples within
the fifo, self clearing

13.2.2 SD Host v2

VU a— =z [---¥solution¥SD _Host v2] %, FAT32 7 7 A /L
AT LB %5 32GB SD-Card Z##74— L, APB SD Host Controller
%41 LC SD-Card % ffilfl L £,

VYR DEFRIT,
solution¥SD_Host v2¥ref design¥MCU_RefDesign¥apb_sd_host¥project
¥apb_sd_host¥inc¥apb_sd_host.h (2% 0 £,

ZEMIC SV TCIE, [Gowin APB SD Host IP = —#—# 1 F
(IPUG1215)] #BIRLTL S0,

13.2.3 SD_SPI_IF vl

YV a—a s [-¥solutioin¥SD_SPI_IF_v1) 13, FAT32 7 7 A /b
VAT Nt % 32GB SD-Card 48— K L, SPI Master &+
%41 LC SD-Card Z#lffl L £,

SPI Master L 3 2 % D iEFE T,
library¥libraries¥cmsis¥cm1¥device _support¥GOWIN M1.h iZH Y £79°,

SR OV TIE, 9SPI Master #Z B L TL 72 &0,
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13.3 RS A _R—DFERFHIE

13.3.1 SD-Card & 05

SD-Card R 7 A N—Dff %% 13-12r LE 9, SD-Card K7 A /X—
DEFEIL. library¥libraries¥drivers¥src¥GOWIN_M1_sdcard.c (25 Y F

R
# 13-2 SD-Card K7 A N—DER L
E2xi) i
SD_Init SD hardware initialization
SD_BlockWrite SD block write data, block size is 512 bytes.
SD_BlockRead SD block read data, block size is 512 bytes.

13.3.2 SD Host v2

VU a— =z [---¥solution¥SD Host v2] X, FAT32 7 7 A L
AT NEBH$ % 32GB SD-Card Z##74— L, APB SD Host Controller
%41 L C SD-Card I L £,

RT A R —DEFEIL.
solution¥SD_Host v2¥ref design¥MCU_RefDesign¥apb_sd_host¥project
¥apb_sd_host¥src¥apb _sd _host_driver.c iIZH V £79°,

ZEMIZ DWW TCUE. [Gowin APB SD Host IP == —H#— 1
(IPUG1215)] Z#ZBIRLTL IZ &\,
13.3.3 SD SPI IF v1

V1 a—3 3 [solutioin¥SD_SPIIF_v1) I%. FAT32 77 A L3 %
T LEEHT % 32GB SD-Card ##74— K L. SPI Master & 1125 % /1
L C SD-Card # il L £,

RIAN—DFERMFEEZRABITRLET, FIAN—DERIT,
solution¥SD_SPI_IF_v1¥ref_design¥MCU_RefDesign¥cm1_fatfs¥project¥
fatfs¥src¥spi_sdcard.c 125V £,

% 13- SD_SPI _IF vl KT A4 N—DERFE

E2xi i
SD_Init Initialize the SD communicatioin.
SD_Detect Detect whether SD card is plugged in the memory
slot correctly.
SD_GetCardinfo Get information about specific card.
SD_WriteBlock Write a block of data on SD card.
SD_WriteMultiBlocks Write multiple blocks of data on SD card.
SD_ReadBlock Read a block of data from SD card.
SD_ReadMultiBlocks Read multiple blocks of data from SD card.
SD_GetCSDRegister Get the CSD card register.
SD_GetCIDRegister Get the CID card register.
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SD_SendCmd Send 5 bytes command to SD card.
SD_GetDataResponse Get SD data response.

SD_GetResponse Get SD response.
SD_GetStatus Get SD status.
SD_GetCardType Get SD card revision, SDSC or SDHC.
SD_GoldleState Put SD to idle state.
SD_WriteByte Write a byte on SD card.
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14.1 K

14.1 %1%

14

Gowin_EMPU_M1 {Zi%X, AHB "R Z ML TT7 7 E8AEN5S 1 D50
CAN JELOR&ER 2 E ENTVET,

® AHB A H—T=x—A
® CAN2.0A & CAN2.0B 7'z | =)L BB X TNISO 11898-1 fE =T HEHL

® CAN-FD Z# 74— I : 3F ISO CAN FD T, Bosch 7' k = /LT H#EHilL,
ISO/DIS 11898-1 |Z ¥EHL,

MNL U= AT A7 ay 7 CANAXZR oy

BEDT 7V r—a TEZEA =V B IRFT DO DI
Ny 77 Retglh 3 2R G NNy 77 A% —LA, BNy Ty
ESIE, IP a7 ORI CEET, XENNYy 77, ZEANY T
7. BLOEELERENYy 77 2R —FLET, CPUIL, *EE
Ny Ty, ZEANY T 7, BIOEEBEEXRE Ny 7 7 OES Z{E)5]
IHERR T E E 9,
TR THE A T 4 VE DO E 116 IR AT HE

a7 AAfERAR—1L— 7Y 247 —F— (BRP) : CAN " &7 1
v ZIZHADNWTTQCLK 45k, 8 B D BRP L YA %3 4~255
E Y R— R,

142 VAKX DERE

CAN L VA DEFHEF 1411 LET, CAN LI RXDEH
IZ. library¥libraries¥cmsis¥cm1¥device support{GOWIN M1.h iZH Y %

R
# 14-1CAN L VR ¥ DEH
LIORE TRLVA | 24 | @ I A
F7ky | 7
k
SRST 0x0000 RwW | 32 0x00000000 | Software reset register

IPUG533-2.3J
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[31:1] Reserved
[0] Control reset
1 = Hardware reset
0 = Software reset

CMD

0x0004

RwW

32

0x00000000

Command register
[31:1] Reserved

[0] Command settings
1 = Working mode

0 = Command mode

BRP

0x0008

RW

32

0x00000000

Baud rate prescalar
register

[31:8] Reserved
[7:0] Baud rate
prescalar

BTN

0x000C

RW

32

0x00000000

Bit timing (nominal)
register

[28:24] sjw_nom

[13:8] phseg2_nom,
PHASE_SEG2
window’ s width

[5:0] phsegl _nom,
PROP_SEG+PHASE_
SEG1 window’ s width

BTD

0x0010

RwW

32

0x00000000

Bit timing (data) register
[26:24] sjw_d

[11:8] phseg2_d,
PHASE_SEG2
window’ s depth

[3:0] phsegl_d,
PROP_SEG+PHASE_
SEG1 window’ s depth

RSVDO

0x001C

Reserved

0x0020

RO

32

0x00000000

Interrupt status register
[31] Bus off status

[27] TX message
successfully

[26] TX message retry
[25] TX message failed
[23] TX high-priority
message successfully
[22] TX high-priority
message retry

[21] TX high-priority
message failed

[8] Error status

[5] TX high-priority fifo
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overflow

[4] TX fifo overflow
[1] RX fifo overflow
[0] RX fifo valid

0x0024

RwW

32

0x00000000

Interrupt enable register
[31] Enable us off

[27] Enable TX
message successfully
[26] Enable TX
message retry

[25] Enable TX
message failed

[23] Enable TX high-
priority message
successfully

[22] Enabe TX high-
priority message retry
[21] Enable TX high-
priority message failed
[8] Enable Error status
[5] Enabe TX high-
priority fifo overflow

[4] Enable TX fifo
overflow

[1] Enable RX fifo
overflow

[0] Enable RX fifo valid

0x0028

woO

32

0x00000000

Interrupt clear register
[31] Clear bus off status
[27] Clear TX message
successfully status

[26] Clear TX message
retry status

[25] Clear TX message
failed status

[23] Clear TX high-
priority message
successfully status

[22] Clear TX high-
priority message retry
status

[21] Clear TX high-
priority message failed
status

[8] Clear Error status
status

[5] Clear TX high-
priority fifo overflow
status
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[4] Clear TX fifo
overflow status

[1] Clear RX fifo
overflow status

[0] Clear RX fifo valid
status

RSVD1

0x002C

Reserved

CFG

0x0030

RW

32

0x00000000

Configuration register
[4] Configure
disprotexceponres

1= ‘res’ is FORM-
ERROR

0= ‘res’ is
exception

[0] Configure isofd

1 =1S0O FD mode

0 =non ISO FD mode

RSVD2

0x0034-
0x003C

Reserved

RXBCFG

0x0040

RW

32

0x00000000

RX buffer/fifo
configuration register

[31:16] RX buffer’ s
ending offset

[15:0] RX buffer’ s
start offset

TXBCFG

0x0044

RW

32

0x00000000

TX buffer/fifo
configuration register
[31:16] TX buffer’ s
ending offset

[15:0] TX buffer’ s start
offset

TXHBCFG

0x0048

RW

32

0x00000000

TX high-priority/fifo
configuration register
[31:16] TX high-priority
buffer’ s ending offset
[15:0] TX high-priority
buffer’ s start offset

RSVD3

0x004C

Reserved

TXBRETRY

0x0050

RW

32

0x00000000

TX buffer retry counter

TXHBRETRY

0x0054

RW

32

0x00000000

TX high-priority buffer
retry counter

TXMSGSTS

0x0058

RO

32

0x00000000

Transmit message
status register

[31:30] TX message
status

00 = Successfully
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10 = Retry
11 = Failed
[28:0] Message ID

TXHMSGSTS

0x005C

RO

32

0x00000000

Transmit high-priority
message status register
[31:30] TX high-priority
message status

00 = Successfully

10 = Retry

11 = Failed

[28:0] Message ID

ERRSTS

0x0060

RW

32

0x00000000

Error status register
[4] CRC error

[3] ACK error

[2] FORM error

[1] BIT error

[0] STUFF error

ERRCNTR

0x0064

RO

32

0x00000000

Error counter register
[24:16] TX error counter
[8:0] RX error counter

RSVD4

0x0068-
0x00FC

Reserved

AF

0x0100-
0x100+(4
*N)

RW

32

0x00000000

Receive acceptance
filter register

[31] Enable

1 =Valid

0 = Invalid

[30] IDE

1 = Extended frame
0 = Normal frame

[29] Extended data
length

1 = Match FD frame

0 = Match normal frame
[28:18] Basic ID

[17:0] ID Extension

AFM

0x0140-
0x140+(4
*N)

RW

32

0x00000000

Receive acceptance
filter mask register

[28:18] Basic ID mask

[17:0] ID Extension
mask

RSVD5

0x0180-
0x01FC

Reserved

RXB

0x0200

RO

32

0x00000000

Receive buffer/fifo
window register
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TXB 0x0204 WO | 32 0x00000000 | Transmit buffer/fifo
window register
TXHB 0x0208 WO | 32 0x00000000 | Transmit high-priority
buffer/fifo window
register
TXBSTS 0x020C RO 32 0x00000000 | Transmit buffer/fifo
status
[31] txbwerr
[15:0] txbspace
TXHBSTS 0x0210 RO 32 0x00000000 | Transmit high-priority
buffer/fifo status
[31] txhbwerr
[15:0] txhbspace
RXBSTS 0x0214 RO 32 0x00000000 | Receive buffer/fifo
status
[15:0] rxbdepth

14.3 RS A N—DERFHE

CAN R A N—DEHGEEZF 14-2 12~ LET, CAN K7 A /13—
DEFEIL. library¥libraries¥drivers¥src¥GOWIN_M1 _can.c iZH Y £79°,

IPUG533-2.3J

# 14-2 CAN F I A N—DfEHFE

Z W0

Wi

can_srst

Start hard reset

can_set_cmd

Enable working mode

can_set_brp

Set baud rate prescalar

can_set_btn_phsegl nom

Set PROP_SEG+PHASE_SEG1 window’
width

S

can_set_btn_phseg2 nom

Set PHASE_SEG2 window’ s width

can_set_btn_sjw_nom

Set sjw_nom

depth

can_set_btn Set BTN register

can_read_btn_phsegl nom Get PROP_SEG+PHASE_SEG1 window’ s
width

can_read_btn_phseg2 nom Get PHASE_SEG2 window’ s width

can_read_btn_sjw_nom Get sjw_nom

can_set_btd_phsegl_d Set PROP_SEG+PHASE_SEG1 window’ s
depth

can_set_btd phseg2 d Set PHASE_SEG2 window’ s depth

can_set_btd_sjw_d Set sjw_d

can_set_btd Set BTD register

can_read_btd_phsegl d Get PROP_SEG+PHASE_SEG1 window’ s
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can_read_btd_phseg2_d Get PHASE_SEG2 window’ s depth

can_read_btd sjw_d Get sjw_d

can_read_is_bit Get IS register bits function

can_set_ie_bit Set IE register bits function

can_clear_ie_bit Clear IE register bits function

can_read_ie_bhit Get IE register bits function

can_set_ic_hit Set IC register bits function

can_set_cfg_bit_as one Set CFG register bits function

can_set_cfg_bit as zero Clear CFG register bits function

can_read_cfg_bit Get CFG register bits function

can_set_rxbcfg_rxb_start Set RX buffer start offset in RXBCFG

can_read_rxbcfg_rxb_start Get RX buffer start offset in RXBCFG

can_set_rxbcfg_rxb_end Set RX buffer ending offset in RXBCFG

can_read_rxbcfg_rxb_end Get RX buffer ending offset in RXBCFG

set_rxbcfg Set RX buffer start and ending offset

can_set_txbcfg_txb_start Set TX buffer start offset in TXBCFG

can_read_txbcfg_txb_start Get TX buffer start offset in TXBCFG

can_set_txbcfg_txb_end Set TX buffer ending offset in TXBCFG

can_read_txbcfg_txb_end Get TX buffer ending offset in TXBCFG

set_txbcfg Set TX buffer start and ending offset

can_set_txhbcfg_txhb_start Set TX high-priority buffer start offset in
TXHBCFG

can_read_txhbcfg_txhb_start Get TX high-priority buffer start offset in
TXHBCFG

can_set_txhbcfg_txhb_end Set TX high-priority buffer ending offset in
TXHBCFG

can_read_txhbcfg_txhb_end Get TX high-priority buffer ending offset in
TXHBCFG

set_txhbcfg Set TX high-priority buffer start and ending
offset

can_set_txbretry Set TX buffer retry

can_read_txbretry Get TX buffer retry

can_set_txhbretry Set TX high-priority buffer retry counter

can_read_txhbretry Get TX high-priority buffer retry counter

can_read_txmsgsts Get TX message status

can_read_txmsgid Get TX message ID

can_read_txhmsgsts Get TX high-priority message status

can_read_txhmsgid Get TX high-priority message ID

can_read_errsts Get error status

can_read_errcntr_rec Get RX error counter
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can_read_errcntr_tec Get TX error counter
can_set_af _bit_as_one Set AF bits function
can_set_af bit_as_zero Clear AF bits function
can_read_af bit Get AF bits function
can_set_af ie Set AF ID Extension
can_read_af ie Get AF ID Extension
can_set_af bid Set AF basic ID
can_read_af bid Get AF basic ID
can_set_afm_ie Set AFM ID Extension mask
can_read_afm_ie Get AFM ID Extension mask
can_set_afm_bid Set AFM basic ID mask
can_read_afm_bid Get AFM basic ID mask
can_read_rxb Get RXB register
can_set_txb Set TXB register
can_set_txhb Set TXHB register
can_read_txbsts_tdbspace Get txbspace
can_read_txbsts txbwerr Get txbwerr
can_read_txhbsts_txhbspace Get txhbspace
can_read_txhbsts_txhbwerr Get txhbwerr
can_read_rxbsts Get rxbdepth
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1 5 Ethernet

15.1 %1%
Gowin_EMPU_M1 {Z/%. AHB /XX EZNLTCTIZE®AENAH1OD
Ethernet JEifas & I CTWE T,

® AHB (L X —T x—A

IEEE802.3 7' k = /L TA —H% % v  MAC J& DR % 3
RGMI/GMII/MII A > X —T = — A& HR— |k
10/100/1000M ® L — k & ¥R — k
ETHEBIO¥EE—FE2PAR— b, HE— FTOWEERLZ
PAR— K

CRC % HEIIZIBMNI LOMGES 2 E 2 3 A7 v a v
padding(FeiE)BrE L AR — |

A =YXy b7 L— LD 2 AR—

A —HFxy hT7L—2Ah - =57 —DOFEEZFR—

IFG Z AR T RE

Jumbo E— K& HR— K

4 _HE— K TO Flow Control Z ¥R — k

HHA v #—7 = —A(MDC/MDIO)% ¥R — |

152 VA X DER

Ethernet L Y2 ¥ OEF#H A £ 15-1 1= LE T, Ethernet L' Y24 0
EFlL, library¥libraries¥cmsis¥cm1¥device_support¥{GOWIN_M1.h (2 &

nFE9,
% 15-1 Ethernet L 2 ¥ D&%
LY AXAL T RVAF TR | A | g HIEAE AR
v b A

ETH_TX_DATA | Ox000-Ox5FF WO | 32 0x00000000 | Transmit data registers
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ETH_RX_DATA | Ox000-Ox5FFF | RO 32 0x00000000 | Receive data registers
ETH_TX_LENGT | 0x600 RwW | 32 0x00000000 | Transmit data length
H [31:11] Reserved
[10:0] TX data length
ETH_TX_EN 0x604 RwW | 32 0x00000000 | Transmit enable
[31:1] Reserved
[0] Enable TX
ETH_TX_FAIL 0x608 Rw | 32 0x00000000 | Transmit failed status
[31:3] Reserved
[2] TX late
[1] TX excessive
[0] TX failed
ETH_TX_IS 0x60C RO 32 0x00000000 | Transmit interrupt status
[31:1] Reserved
[0] TX interrupt status
ETH_TX_IC 0x610 WO | 32 0x00000000 | Transmit interrupt clear
[31:1] Reserved
[0] Clear TX interrupt
ETH TX_IE 0x614 RW | 32 0x00000000 | Transmit interrupt enable
[31:1] Reserved
[0] Enable TX interrupt
RESERVED_1 0x618-0x67F - - - Reserved
ETH_RX _LEGH | 0x680 RO 32 0x00000000 | Receive data length
T
ETH_RX_IS 0x684 RO 32 0x00000000 | Receive interrupt status
[31:1] Reserved
[0] RX interrupt status
ETH RX_IE 0x688 RW | 32 0x00000000 | Receive interrupt enable
[31:1] Reserved
[0] Enable RX interrupt
ETH_RX _IC 0x68C WO | 32 0x00000000 | Receive interrupt clear
[31:1] Reserved
[0] Clear RX interrupt
RESERVED_2 0x690-0x6FFF | - - - Reserved
MIIM_OP_MOD | 0x700 RW | 32 0x00000000 | MIIM operation mode
E [31:1] Reserved
[0] MIIM operation mode
MIIM_PHY_ADD | 0x704 RW | 32 0x00000000 | MIIM PHY address
R [31:5] Reserved
[4:0] MIIM PHY address
MIIM_REG_ADD | 0x708 RwW | 32 0x00000000 | MIIM reg address
R [31:5] Reserved
[4:0] MIIM reg address
MIIM_WR_DATA | 0x70C RW | 32 0x00000000 | MIIM write data

IPUG533-2.3J

54(81)




15 Ethernet 15.3 KT A —DfiHFk

LU RRA T RLVAF TR | XA | IR WA B!
> b 7

[31:16] Reserved
[15:0] MIIM write data

MIIM_RD_DATA | 0x710 RO 32 0x00000000 | MIIM read data
[31:16] Reserved
[15:0] MIIM read data

MIIM_IS 0x714 RO 32 0x00000000 | MIIM interrupt status
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_IE 0x718 Rw | 32 0x00000000 | MIIM interrupt enable
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_IC 0x71C WO | 32 0x00000000 | MIIM interrupt clear
[31:2] Reserved

[1] MIIM operation end
[0] MIIM read data valid

MIIM_OP_EN 0x720 Rw | 32 0x00000000 | MIIM operation enable
[31:1] Reserved
[0] Enable MIIM operation

ETH_MODE 0x724 Rw | 32 0x00000000 | Ethernet operation mode
[31:3] Reserved

[2:0] Duplex mode and speed
000 = Full duplex 100M

001 = Full duplex 1000M

010 = Full duplex 10M

100 = Half duplex 100M

110 = Half duplex 10M

15.3 RS A4 _N—DERFHE

Ethernet K7 A N—DfE %2 15-2 (kL £7, Ethernet K7 A 3
—DEFRIL. library¥libraries¥drivers¥src¥GOWIN_M1_ethernet.c (245 ¥

£
#< 15-2 Ethernet N A N\— DA HE
4R i iA
eth_init Initialize Ethernet
tx_int_event TX interrupt
rx_int_event RX interrupt
eth_tx Ethernet TX
eth_set_mode Set Ethernet duplex mode and speed
miim_wr_int_event MIIM interface transmits interrupt
miim_rd_int_event MIIM interface receives interrupt
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miim_write MIIM interface transmits data

miim_receive

MIIM interface receives data
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1 6DDR3 Memory

Gowin_ EMPU_M1 (21X, AHB RRZ L TCT 7 EAEZNDH 1 OD
DDR3 Memory J&iZ## 3 &% TV E T,

® AHB A X —T7x—A

® :FUT#ED DDR3 SDRAM 7 /3 23 L TN JESD79-3F fIAk A#iDE
Va— V&Y R—h

16 By FOTF —HigE P R—
UDIMM % & U % ¥ 2 — /L & B4 — |
X8/x16 7 — ZWRD A E U YR — |k
70 7T LAA[EIRN— A h R (4)
Iy s 4 B R— N

162 VAKX DERE

DDR3 Memory L VA ¥ DEFK % 3K 16-1 |2~ L £7, DDR3 Memory
VYR DEFRIT,
library¥libraries¥cmsis¥cm1¥device _support¥GOWIN M1.h iZH Y £9°,
# 16-1 DDR3 Memory L' Y A X DEH

LU RHA 7 RLALT 2A | g HIH A

16.1 %1%

vk 7 ([
RESERVED 0x0000 - - - Reserved
WR_ADDR 0x0004 RW | 32 0x0 Write address register
WR_DATA 0x0008-0x0014 | WO | 128 | Ox0 Write data register
RD_ADDR 0x0018 RW | 32 0x0 Read address register
RD_EN 0x001c RW | 32 0x0 Read enable register

[31:1] Reserved
[0] Read enable
1 = Enable
0 = Disable
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16 DDR3 Memory

16.3 NI A N—DEHHE

LR EA TRLAAT | ZA4 | 1@ W | A
v h 7 ([N
RD_DATA 0x0020-0x002c | RO 128 | Ox0 Read data register
INIT 0x0030 RwW | 32 0x0 Initialized completely
flag register
[31:1] Reserved
[0] Initialzed
completely flag
WR_EN 0x0034 RW | 32 0x0 Write enable and

ending flag register
[31:1] Reserved

[0] Write enable and
ending flag

1 = Enable

0 = Ending

16.3 K5 A N—DERFHE

DDR3 Memory K7 A —0Dfifi 51k % 3% 16-2 IZ-~r L £ 7, DDR3
Memory K7 A /N—DEFEIL,
library¥libraries¥drivers¥src¥GOWIN M1 _ddr3.cic®H v £,

# 16-2 DDR3 Memory K A /S—DOfEfHHE

AR

B!

DDR3_Init

Initialize DDR3 Memory

DDR3_Read

Read data from DDR3 Memory

DDR3_Write

Write data into DDR3 Memory

IPUG533-2.3J
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17 SPI-Flash Memory 17.1 R

1 7SPI-Flash Memory

Gowin_ EMPU_M1 (21X, AHB RRZ L TCT 7 EAEZNDH 1 OD
SPI-Flash Memory 0w 3 & £ TWET,

® SPI-Flash D% 7 v — RZAHB NA A Z—T = — A THRE
® SPI-Flash DFiAH L, HEIAL, BLOHEIZAPB NA A 2 —T

17.1 %1%

o — AT
® Quad SPI-Flash Memory O#tA L, FEEiAL, BIOEEEZ VR —
]\

172 VI A Z DESE

SPI-Flash Memory L V2 Z DEFK# %K 17-1 IR L£9, SPI-Flash
Memory L 3 2 % D EFIL,
library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h iZH Y £,
# 17-1 SPI-Flash Memory VY A2 ¥ DESH

LR EL, T RLA | A |18 I G|
F7Ev 7
}\
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 Rw | 32 0x00020780 | SPI transfer format register
[31:18] Reserved

[17:16] Address length in bytes
00 =1 byte

01 = 2 bytes

10 = 3 bytes

11 = 4 bytes

[15:13] Reserved

[12:8] Data length
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17 SPI-Flash Memory

172 LU AXDESHE

LU RAR L, 7 R 2A |8 HIHE A
R ) -
k
[7] Enable data merge mode
[6:5] Reserved
[4] Bi-directional MOSI in single mode
0 = MOSlI is uni-directional signal
1 = MOSI is bi-directional signal
[3] Transfer data with the lease
significant bit first
0 = Most significant bit first
1 = Least significant bit first
[2] SPI master/slave mode selection
0 = Master mode
1 = Slave mode
[1] SPI clock polarity
0 = SCLK is LOW in the idle states
1 = SCLK is HIGH in the idle states
[0] SPI clock phase
0 = Sampling data at odd SCLK edges
1 = Sampling data at even SCLK
edges
DIRECTIO 0x14 RW | 32 0x0 SPI direct IO control register
[31:25] Reserved
[24] Enable direct 10
0 = Disable
1 = Enable
[23:22] Reserved
[21] Output enable for SPI-Flash hold
signal
[20] Output enable for SPI-Flash write
protect signal
[19] Output enable for the SPI MISO
signal
[18] Output enable for the SPI MOSI
signal
[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
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17 SPI-Flash Memory 172 VLIAXDESE

LU RRA 7 RL % XA | g HIEE B!
FTT7% v 7
k

[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

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/0 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
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17 SPI-Flash Memory

172 LU AXDESHE

L REL

T KL A
T 7% v

HIHE

B!

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
[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

RwW

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 int the
transmit FIFO

[15] Receive FIFO full flag

[14] Receive FIFO empty flag

[13] Reserved

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

[7:1] Reserved

[0] SPI register programming is in
progress

INTREN

0x38

RwW

32

0x0

SPI interrupt enable register
[31:6] Reserved

[5] Enable the slave command
interrupt

[4] Enable the end of SPI transfer
interrupt

[3] Enable the SPI transmit FIFO

IPUG533-2.3J
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17 SPI-Flash Memory

172 LU AXDESHE

L REL

T KL A
T 7% v

HIHE

B!

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” / “TIMING” is

written

[7:4] Reserved

[3:0] Selects the SPI command

RESERVED3[3]

0x54-0x5C

Reserved

SLVST

0x60

RwW

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

0Ox64

RO

32

0x0

SPI slave data count register

IPUG533-2.3J
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17 SPI-Flash Memory

17.3 FIAN—DEHHE

LU RAR L, 7 R 2A |8 HIHE A
R ) -
h
[31:25] Reserved
[24:16] Slave transmitted data count
[15:9] Reserved
[8:0] Slave received data count
RESERVEDA4[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/O SPI
[8] Support for Dual I/O SPI
[7:6] Reserved

[5:4] Depth of TX FIFO

00 = 2 words

01 = 4 words

10 = 8 words

11 = 16 words

[3:2] Reserved

[1:0] Depth of RX FIFO

00 = 2 words

01 = 4 words

10 = 8 words

11 =16 words

173 RS A _N—DERFHE

17.3.1 QSPI-Flash K A /X—
QSPI-Flash Memory R J A N—ffi [l HiEE £ 17-2 127 LET,

IPUG533-2.3J

QSPI-Flash Memory K7 A /N\—DEFIL.
library¥libraries¥drivers¥src¥GOWIN_M1_qgspi_flash.c iZ&H Y £,

# 17-2 QSPI-Flash Memory K Z A N—OfEAHik

2R

Wt B

gspi_flash_init

Initialize QSPI-Flash Memory

change_mode_gspi_flash

Switch QSPI-Flash Memory mode between
download and read, write, erase memory

gspi_flash_io_fast read

Read data from QSPI-Flash Memory fastest, a
single command and multi data

gspi_flash_fast_read

Read data from QSPI-Flash Memory fast, a single
command and a single data
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17 SPI-Flash Memory

17.3 FIAN—DEHHE

IPUG533-2.3J

gspi_flash_write

Write data into QSPI-Flash Memory

gspi_flash_4ksector_erase

Erase 4KB sectors of QSPI-Flash Memory

gspi_flash_64ksector_erase

Erase 64KB sectors of QSPI-Flash Memory

gspi_flash_page program

Write data into QSPI-Flash Memory with pages

gspi_flash_chip_erase

Erase full chip of QSPI-Flash Memory

gspi_flash_write_sr

Write status register of QSPI-Flash Memory

gspi_flash_read_sr

Read status register of QSPI-Flash Memory

gspi_flash_Enable

Enable QSPI-Flash Memory
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17 SPI-Flash Memory 17.3 R4 R—DfFEHFE

17.3.2 SPI-Flash K5 A /8—

SPI-Flash Memory R Z A S—OfEHFiEZ#R 17-3 12~ LE$, SPI-
Flash Memory K7 A /X—DEFRIX,
library¥libraries¥drivers¥src¥GOWIN_M1_spi_flash.c i2H ¥ £,

7z 17-3 SPI-Flash Memory K J A /S—OfEH 5

E2xi) Bl

spi_flash_init Initialize SPI-Flash Memory

change_mode_spi_flash Switch SPI-Flash Memory mode between download
and read, write, erase memory

spi_flash_read Read data from SPI-Flash Memory

spi_flash_write Write data into SPI-Flash Memory

spi_flash_4ksector_erase Erase 4KB sectors of SPI-Flash Memory

spi_flash_page_program Write data into SPI-Flash Memory with pages

spi_flash_64ksector_erase | Erase 64KB sectors of SPI-Flash Memory
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18 PSRAM Memory

18.1 K

18.1 %1%

1 8PSRAM Memory

Gowin_EMPU_M1 {Zi%X, AHB "R Z ML TT7 7 E8AEN5S 1 D50

PSRAM Memory JEliot#s 3 & £ TWE T,

AHB A v X —7 = — A

BEHED PSRAM A > 4 —7 = — R L H#alEH 1
8ty NOTF—HIEEYAR— |

x8 F— gD AE Y ZHAHR— b

T T NafER A= A L (32)
suy s 2 B E— b

WL AT 2(6) %Y R— b

HELAT Y - F— REdR— R

N —R g e 7 g P R— |

N A 75 50

AT U 7Ly 2 fE I full

U7 1L vy = l— MNZ normal

182 VI A Z DIESE

IPUG533-2.3J

PSRAM Memory L ¥ A % DiEF % 18-1 12 L £ 7, PSRAM

Memory L ¥ A % DEFIT,

library¥libraries¥cmsis¥cm1¥device _support¥GOWIN_M1.h iZH Y £,
# 18-1 PSRAM Memory L ¥ 2 ¥ DEFH

LYREL TRLVA | ZA | & HIEE | B

FT7%y | 7
~
CMD 0x00 RW |1 0x0 Command register

[0] Operation type
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18 PSRAM Memory

18.3 NI A NN—DEHHE

LR R VN

T 7% v

HIHME | BB

0 = Read operation
1 = Write operation

ADDRESS 0x04

RW

21

0x0 Address register
[20:0] Address of reading

and writing data

WR_DATAO | 0x08

RW

32

0x0 Write data register 0

[31:0] Write first 32bit data

WR_DATA1 0x0C

RW

32

0x0 Write data register 1
[31:0] Write second 32bit

data

WR_DATA2 0x10

RW

32

0x0 Write data register 2

[31:0] Write third 32bit data

WR_DATAS 0x14

RW

32

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

CMD_EN 0x18

wO

Command enable register
[0] Enable PSRAM

READ_DONE | 0x1C

RW

Read status register

[0] Read done flag, auto set
1ifitis 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_DATAS 0x2C

RO

32

Read data register 3

[31:0] Read fourth 32bit
data

INTI_DONE 0x30

RO

Initialization done register

[0] PSRAM hardware
initialization done flag

0 = Initialization failed
1 = Initialization done

18.3 RS A N—DEFHHE

PSRAM Memory K7 A /N—Dffi i 51k%##R 18-2 (TR L £ T,
PSRAM Memory K7 A /N\—DEFIL,
library¥libraries¥drivers¥src¥GOWIN_M1_psram.c IZH Y £79°,

# 18-2 PSRAM Memory K J A —0ff 7k

IPUG533-2.3J

22y

B!

PSRAM_Check_Init_Status

Check the status of PSRAM Memory
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18 PSRAM Memory

18.3 NI A NN—DEHHE

IPUG533-2.3J

AR

B!

initialization

PSRAM_Mode_Set

Set the mode fo 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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19 RTOS 19.1 uC/OS-lll

1 9RTOS

Gowin_EMPU_M1 (&, uC/OS-lll, FreeRTOS, ¥ X W' RT-Thread
Nano RTOS ##4— F L %7,

19.1 uC/OS-II1
19.1.1 ¥i%

® FHIR[HE/ X AT OFUTHIED 72vN, JE5E - ROMALFIHE T Y =
TT 4 TRV TNNEA LT

o UYV—XEFH [, ¥AIH@EERE, WS OMRELREMET D
%3 o=y

o E{THOBIEREZIE LD, FE0R v — Uk & 27 ICHE%
BLIED, FRIDPERHOE~ T 4 & A vE—UF 2 — %[RRI
TEHRL, MDY TLH A LI T IR S DEHEZ R,

Gowin_EMPU_M1 {% uC/OS-Ill 4 &— k LE4,
uC/OS-Ill ® Y — A z2— K& Micrium DR —ALX—UmbH 7 o a—
R AlRE,
1912 X—T g v
Gowin_EMPU_M1 (%, /N— 3 > V3.03.00 ® uC/OS-Ill %R — k

L%,
19.1.3 # 5K
® UCOSIII_CONFIG ¥ os_cfg.h 383X os _cfg app.h ZZEHET 25 Z LI
£V, uC/OS-lll ZHER%T 5 Z & M A[HE,
® UCOS BSP¥bspcBLUbsphZ2EET 2Lk, SN T
WHBRA— FEYR— 135X 91279 52 &M,
19.2 FreeRTOS
19.2.1 F##%

@ WEDUTNHIAL  FXL—T 4 VT VAT A,
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http://www.micrium.com/

19 RTOS

19.3 RT-Thread Nano

2 AYER BFRER, B~ T4, AvE—TFa—, AETVUEH
X TRERE. VT MU T XA ~—TR O RER IR A TEY . AR
BN NS 2T WD = — X &7 = L ASARE,

F =T A R—HE T, AT —TF T ) BIOFERIR AT o
— U U B2 TR IER O AN —T T VAT A
Gowin_EMPU_M1 X FreeRTOS ##74R—h L £ 7,

FreeRTOS @ VYV — A 21— R X FreeRTOS Dk — L_—
http://www.FreeRTOS.org 7»H 4 7 a— R L TL 7280,

19.22 X—V g v

19.2.3 #ERR

Gowin_ EMPU_M1 %, /"—2 3 2 V10.2.1 ® FreeRTOS %7 — k

LE7S

include¥FreeRTOSConfig.h #ZH 4% Z £I2 XK V| FreeRTOS %1%

T D2 ENTEET,

19.3 RT-Thread Nano

19.3.1 #%

RT-Thread Nano %, C Si&CHFE I, A7 V=7 MmO, Pk
SN NN—RUTNEA L H—FLTT, RT-Thread Nano 1Z7'V

T T4 TR TINEA L~ )LFZ A7 RTOS T, fHHEIZH A
~A A TEET,

RT-Thread Nano /%, 3072 AT Y EJR LML E L HT, X R 7 4L
B, V7 b THA~, BT, A=A T A, UTILEA
Lo A Va—) Tl EBHEREOE WY TX A 5 O0S &
L COBEZ 2 CW\ET,

Apache 7 A B A 2.0 |ZHERLL TRV | A—7 vV —ATHET
4, RTOS h—( /L& TR TOA—F 2V —Z « aR—3%2 ML,
TTVr—varDY—Aa— RENARTHVNEN LS BIERNR R
MY R 7 LICEAME CTHBICEHT S Z e TEET,
Gowin_EMPU_M1 /%, RT-Thread Nano ##74&— K L ¥ 7,

RT-Thread Nano @ Y — Zx z1— KX, RT-Thread ®7HK— L_X—
https://www.rt-thread.org 7> H & 7 o — R CT& £97,

19.3.2 X—V g v

19.3.3 #ERR

IPUG533-2.3J

Gowin_ EMPU_M1 %, /X—Y 3 > V3.1.5 ® RT-Thread Nano % 7~

_ ]\ ]\/gi‘?—o
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19 RTOS 19.3 RT-Thread Nano

® bsp¥cm1¥rtconfig.h #2558 95 Z L 12 L V. RT-Thread Nano % %
THENTEET,

® bsp¥cm1¥drivers¥board.c # A 452 L2k V| BFA— FE PR
—rF5EIICTEET,
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20 S haNRARE Y T Ny T IR TITIVT 201 TCP/IP 72 ha VA X v

2071:1 fanNREy 7 « 7 g7 7al

Ny N
V4

Gowin EMPU M1 (Z, RO 7a ha Vv xR&Z vy s « V7 N7 78
PIIT Y AR—=RFLTWET TCP/IIP 7r ha v 2% v 7,

201 TCP/IP v ha VR HZ v 7

20.1.1 B

IPUG533-2.3J

Gowin_EMPU_M1 1%, #—7 > Y —ZX®O TCP/IP 7a h a /L A& v
7 LwlP Z ¥R —k LE7,

LwiP 7' 2 v A% v 7%, MARIAFR T AT 28 X OVNIT A R
T ICREF SN ED A —F YV —ZATCP/IIP 70 ha )L 2 & v 7 T
9, LwiP 7’a ha v 2% v 7 3MEHT 5 TCP/IIP x>y U —27 7a k=
NDVPR— ML, fAIABLT AT AIEFR Y hU—7 20 LT T
ARALBETEDLLIICRET,

0@ ME: ATV L7 utyH ) Y —2DWNEENDEL | HLIALY A
T A CRHHRIIZFEITTCEET,

@ W AZVARARE : BED=—XZE5bETCHER T 2L L iRE
DHEZDDHIENTEET, ZHZEY, AV ETrEYHY Y
— ADVEEENHIH S E T,

® SRR BEoab—oq Xy MEREN A 1 = X A7 EOMERERE L TE
PEHALT, *y NU—Z@BEDOIEREAN—Ty Fem ESEF
9,

® B : BHETEICENTEHY . RTOS FreeRTOS X° uC/OS-lll 72 &
SFEIFERARLVL—TFT 4 VTV ATABIONN— Ry =TT 7
H—AL ETIITTXET,

o AN .oy harrziR—KLET, TCP/IP 7 k=L X
X 712Nz T, HTTP., SNMP, MQTT 72 E DWW DD — R 75
TV r— g rE e o ERES IR F 9,
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20 S haNRARE Y T Ny T IR TITIVT 201 TCP/IP 72 ha VA X v

® Gowin_ EMPU_M1 X, MCU, RTOS FreeRTOS. ¥ X uC/OS-Ill &
— RO LwWIP 7a ha) 2k v 7 &% R—KLET,

2012 3—2 g v

Gowin_EMPU_M1 1%, "= 22V212 D LwWIP 712 F LA 4 v
J e R—NLET,

IPUG533-2.3J 74(81)




20 77V r—varyryalsgn 21.1 UART

2177"') r—yary7a’g g A

Gowin_EMPU_M1 (L. ARM Keil MDK(7 A F & /N— a2 > V5.26)
B LU GMD (GOWIN MCU Designer (7 A b &3 — = 2025.01)
V7 N2 TBREROT TV r—varra s AERELET,

WDt 729 Tk, Gowin EMPU M1 Ofl % OF 7 U ir—3 =
a7 AIOWTEIALET,

21.1 UART
UART 7 7 U sr—>a v 7uar sk

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥print
f

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
printf

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥uart
_IX

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
uart_rx

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥uart
_rx_intr

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
uart_rx_intr

21.2 Timer

Timer 7 7 ) Ar—>a v 7a I A
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21 77V r—varvras 7 h 21.3 Watch Dog

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥time
r

¥ref_design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
timer

21.3 Watch Dog

WatchDog 7 7' U 7 — a7 a7 A

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥watc
hdog

¥ref_design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
watchdog

21.4 GPIO

GPIO 77V r—rarraro k.
¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥led

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
led

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥gpio
_in_intr

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
gpio_in_intr

¥ref_design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥keys
can

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
keyscan

21.5 I2C Master

I2C Master 7 7' U r—yar7a I A

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥i2c_
master

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
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i2c_master

21.6 SPI Master

SPIMaster 7 7 rr—a7a /I A

¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥spi
master

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
spi_master

21.7 RTC

RTCT 7V —yaryrur oA
¥ref design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥rtc

¥ref_design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
rtc

21.8 TRNG
TRNG 7 7V r—yavr7a /oA

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥trng

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
trng

21.9 DualTimer
DualTimer 7 7'V r—>ar7a /7 7 A,

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥dual
timer

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
dualtimer

21.10 SD-Card
SD-Card 7 7V r—>arru s Ik
--¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_fatfs
---¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm1_fatfs
---¥solution¥SD_Host v2¥ref design¥MCU_RefDesign¥apb_sd_host
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---¥solution¥SD_SPI_IF_v1¥ref design¥MCU_RefDesign¥cm1_fatfs

T _TD SD-Card 1%, #IOTHEHTLHIZ T +—~ v T HLEEN
HDHZEITEFERELTIEIN,

21.11 CAN
CANT7 U lr—rarralIh:

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥can

¥ref _design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
can

21.12 Ethernet

Ethernet 7 7' r—> a7 /o A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥ethe
rnet

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
ethernet

21.13 DDR3 Memory
DDR3 Memory 77U r— a7 a7 F A

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥ddr3

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
ddr3

21.14 SPI-Flash Memory

SPI-Flash Memory 7 7' U r—> a 7w 77 A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥spi_f
lash

¥ref design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
spi_flash

21.15 QSPI-Flash Memory

QSPI-Flash Memory 7 7Y r—>a v 7a /7 I
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¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥qspi
_flash

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
gspi_flash

21.16 PSRAM Memory

PSRAM Memory 7 7'V r— g o 7a 77 A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥psra
m

¥ref_design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
psram

21.17 Interrupt

Interrupt 7 7V r—a 7w s A

¥ref_design¥MCU_RefDesign¥MDK _RefDesign¥cm1_demo¥project¥inter
rupt

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
interrupt

21.18 DMM

S

Dynamic Memory Management 7 7' r—> a > 7 u 77 A

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥dm
m

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
dmm

21.19 AHB Master

IPUG533-2.3J

AHB Master 7 7' U r— a7 7 J

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥ahb
_master

¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_demo¥src¥project¥
ahb_master
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21.20 APB Master

APB Master 7 7'V -r—> a7 a7 J A

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_demo¥project¥apb
_master

¥ref _design¥MCU_RefDesign¥GMD _RefDesign¥cm1_demo¥src¥project¥
apb_master

21.21 uC/OS-III
RTOS uC/OS-l 77V r—ra 7w /7 A
--¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_ucos _iii
---¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_ucos _iii

21.22 FreeRTOS

RTOS FreeRTOS 7 7' U r—> a7 w7 A
--¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_freertos
--¥ref_design¥MCU_RefDesign¥GMD_RefDesign¥cm1_freertos

21.23 RT-Thread Nano

RT-Thread Nano 7 7'V r—a 7w/ J A
¥ref design¥MCU_RefDesign¥MDK_RefDesign¥cm1_rtthread_nano

¥ref _design¥MCU_RefDesign¥GMD_RefDesign¥cm1_rtthread_nano
21.24 Embedded Memory

Embedded Memory Y U =o— 5 D7 U r—var7u T A

¥solution¥Embedded_Memory¥ref design¥MCU_RefDesign¥cm1_demo
21.25 External Memory

External Memory YV =—>a D7 SV r—varrals T A

¥solution¥External_Memory¥ref _design¥MCU_RefDesign¥cm1_demo
21.26 Make Hex

Make Hex ¥ — 1\ OT7 7Y rr—a o 7ur 7 L
---¥tool¥make hex¥ref design¥MCU_RefDesign¥cm1_demo
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21.27 Merge Bit
Merge Bit > — VD7 7V r— a7l 7 A
---¥tool¥merge_bit¥ref design¥MCU_RefDesign¥cm1_demo

21.28 LwIP 71 Fa VR & v

LwiP 7a bavzxk vy « 77XV r—ygrrdalrl o b

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip¥project¥lwip
freertos_ping

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip¥project¥lwip
freertos_tcp _netcon_client

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip¥project¥lwip_
freertos_tcp_socket_client

¥ref design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip¥project¥lwip
freertos_tcpserver_socket

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_tcpip¥project¥lwip_
raw_ping

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_tcpip¥project¥lwip
raw_udp

¥ref_design¥MCU_RefDesign¥MDK _RefDesign¥cm1_tcpip¥project¥lwip
uc3_client_ok

¥ref_design¥MCU_RefDesign¥MDK _RefDesign¥cm1_tcpip¥project¥lwip
uc3_ping_ok

¥ref_design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip¥project¥lwip_
uc3_server_ok

21.29 ulP 71 Fa VR E v 7

ulP 7’a ha VxR & v « 7TV r—gral o0

¥ref _design¥MCU_RefDesign¥MDK _RefDesign¥cm1_tcpip¥project¥uip_h
elloworld

IPUG533-2.3J 81(81)




GOWINSE

BEREB TR KRR




	免責事項
	バージョン履歴
	目次
	図一覧
	表一覧
	1 ソフトウェアプログラミング・ライブラリ
	1.1 MCUソフトウェアプログラミング
	1.2 組込みRTOSソフトウェアプログラミング
	1.3 プロトコルスタック・ソフトウェアプログラミング

	2 メモリシステム
	2.1 標準周辺機器のメモリマッピング
	2.2 コアシステムのメモリマッピング

	3 割り込み処理
	4 UART
	4.1 特徴
	4.2 レジスタの定義
	4.3 初期化の定義
	4.4 ドライバーの使用方法

	5 Timer
	5.1 特徴
	5.2 レジスタの定義
	5.3 初期化の定義
	5.4 ドライバーの使用方法

	6 Watch Dog
	6.1 特徴
	6.2 レジスタの定義
	6.3 初期化の定義
	6.4 ドライバーの使用方法

	7 GPIO
	7.1 特徴
	7.2 レジスタの定義
	7.3 初期化の定義
	7.4 ドライバーの使用方法

	8 I2C Master
	8.1 特徴
	8.2 レジスタの定義
	8.3 ドライバーの使用方法

	9 SPI Master
	9.1 特徴
	9.2 レジスタの定義
	9.3 初期化の定義
	9.4 ドライバーの使用方法

	10 RTC
	10.1 特徴
	10.2 レジスタの定義
	10.3 ドライバーの使用方法

	11 TRNG
	11.1 特徴
	11.2 レジスタの定義
	11.3 ドライバーの使用方法

	12 DualTimer
	12.1 特徴
	12.2 レジスタの定義
	12.3 ドライバーの使用方法

	13 SD-Card
	13.1 特徴
	13.2 レジスタの定義
	13.2.1 SD-Card周辺機器
	13.2.2 SD_Host_v2
	13.2.3 SD_SPI_IF_v1

	13.3 ドライバーの使用方法
	13.3.1 SD-Card周辺機器
	13.3.2 SD_Host_v2
	13.3.3 SD_SPI_IF_v1


	14 CAN
	14.1 特徴
	14.2 レジスタの定義
	14.3 ドライバーの使用方法

	15 Ethernet
	15.1 特徴
	15.2 レジスタの定義
	15.3 ドライバーの使用方法

	16 DDR3 Memory
	16.1 特徴
	16.2 レジスタの定義
	16.3 ドライバーの使用方法

	17 SPI-Flash Memory
	17.1 特徴
	17.2 レジスタの定義
	17.3 ドライバーの使用方法
	17.3.1 QSPI-Flashドライバー
	17.3.2 SPI-Flashドライバー


	18 PSRAM Memory
	18.1 特徴
	18.2 レジスタの定義
	18.3 ドライバーの使用方法

	19 RTOS
	19.1 uC/OS-III
	19.1.1 特徴
	19.1.2 バージョン
	19.1.3 構成

	19.2 FreeRTOS
	19.2.1 特徴
	19.2.2 バージョン
	19.2.3 構成

	19.3 RT-Thread Nano
	19.3.1 特徴
	19.3.2 バージョン
	19.3.3 構成


	20 プロトコルスタック・ソフトウェアプログラミング
	20.1 TCP/IPプロトコルスタック
	20.1.1 特徴
	20.1.2 バージョン


	21 アプリケーションプログラム
	21.1 UART
	21.2 Timer
	21.3 Watch Dog
	21.4 GPIO
	21.5 I2C Master
	21.6 SPI Master
	21.7 RTC
	21.8 TRNG
	21.9 DualTimer
	21.10 SD-Card
	21.11 CAN
	21.12 Ethernet
	21.13 DDR3 Memory
	21.14 SPI-Flash Memory
	21.15 QSPI-Flash Memory
	21.16 PSRAM Memory
	21.17 Interrupt
	21.18 DMM
	21.19 AHB Master
	21.20 APB Master
	21.21 uC/OS-III
	21.22 FreeRTOS
	21.23 RT-Thread Nano
	21.24 Embedded Memory
	21.25 External Memory
	21.26 Make Hex
	21.27 Merge Bit
	21.28 LwIPプロトコルスタック
	21.29 uIPプロトコルスタック


