ooty —
GOWINBE

EEEBE BH KRk

Gowin_EMPU_M1

K mizSE=

=i

IPUG533-1.2,2019-08-18



WA FiR©C2019 I REZHSHEREBRHARAF

RER QT FMEVFA], AR RA AN NEASE B R B, BRSO AR sis
i, I AR A AL HE

RITEMN

ASCR IR FARAT R BUIVFAT, JFR AR R, BUAZE IR R & e A 71
P FHR B AT o B o~ AR L i B S 2 A A R B ISR 24, m Sk
A RIAEANE R B ARNE R T . mo U & e A7 B & A/ B T A EAE ]
7R B 7 FRIELOR B30 77 it AR 8 R P S 1k O A AT B AL, BB B B
W BRI STESE, BAEHELR. WA SO P& 030 By R N E R
FVER 58 BAEA KSR AR BARE L DUE, B SR IR B2 OO TR AR T P9 23 I BUR,
KA TATIEN 152 SRR X X Be SRS HEAT I I 10 B



RAER

HEA kR )z
2019/02/19 1.0 WILERRA o
MCU B2 f2 Wi SCREY R Mt 46 CAN. Ethernet.,
2019/07/18 L1 SPI-Flash. RTC. DualTimer. TRNG. 12C. SPI. SD-Card.
® MCU &t 58 e B it Xy B 41 #% DDR3
2019/08/18 1.2 Memory;
® BE K ITCM. DTCM Size 1 IDE |a] i,




= 5T i
3 ;T iv
S -3 = 5 SRR Y
(s = 1
1.1 COMEX-ML BAEARTE .ottt 1
1.2 BRNEEIE R GEAEIRTE oottt 2
A - Y SRR 3
2.1 FRVEAMRE A TEBE ©oovoeees oottt ettt n et es e en et n s 3
2.2 IRZERGEATFIET oottt 4
B HIETAEIE .ottt 5
A B RIBUTIRER oottt 7
T 1 OO 7
B.2 ZFAFRETE S oottt ettt 8
B.3 AUEALIE S vttt ettt ettt 8
E O ey OO 8
B.5 BT oottt ettt 9
o= iSO 10
DL AL et e ettt ettt ettt ettt ettt a et e nan e 10
B.2 ZFAEREIE XL oottt ettt ettt ettt enannans 10
B.3 HIUAHLIE S oottt nans 11
5.4 BRENTEFEAE FH 72 oottt 1
R & TR 11
(S =71 OO 12
o 1 OO 12
R = RO 12
8.3 HIUAHLIE S oottt nas 13
6.4 TRANTEIEAE FH T2 oottt 13
B.5 BT oottt nans 14

IPUG533-1.2




ToL A ettt ettt ettt ettt et ea e 15
7.2 ZFATRREIE S oottt ettt ettt ettt ettt ettt 15
7.3 FTHEHEIE S ottt ettt ettt 17
T4 BRB R T T2 oottt ettt 18
7.5 BT oottt 18
8 PUTBERRELEE ..ottt 19
L A 1ottt ettt ettt ettt ettt ettt ettt r e anas 19
8.2 BFATTREIE ML tvtiueeeteteee ettt ettt ettt ettt ettt ettt ettt ettt ettt 19
8.3 BB R T JT725 ettt 20
B4 BT oottt 20
O BB ATAMBEEE I oo 21
0.1 AL ettt ettt ettt ettt ettt ettt ettt r e nan e 21
0.2 ZFATRREIE ML oottt ettt ettt ettt ettt ettt ettt ettt 21
9.3 HIUAHEIE S oottt 22
9.4 BRFNFE T I T2 oottt ettt 22
0.5 BT coveeeee ettt 22
O R 24
LO.L A oottt ettt ettt ettt ettt ettt r e e nan e 24
10.2 ZFFFBRETE X vttt ettt ettt ettt ettt ettt n et 25
10.3 BEBIFE T I JT725 oo 26
104 BT oottt 26
11 B BEHLBURAEZE oot 27
O 1RO 27
11,2 BFAFREIE Y oottt ettt ettt ettt n et 27
R e e L RO 29
LLA BHEBETE oottt 29
A 4 = R 30
D21 AL oot n ettt ettt ettt 30
12.2 ZFTFBRETE Y oottt ettt ettt ettt ettt et 30
Iy )y TR 31
12,4 BFAEUE oottt 32
13 BB TIRE T oo, 33
T U 33
13.2 ZFTFBRETE Y oottt ettt ettt ettt ettt et 33
R 2 () Ry OO 33

IPUG533-1.2




H %

1314 BT oottt 33
14 FERBIBESRIRINLE ...ttt 35
LA L A oottt ettt ettt ettt ettt r s e enn s 35
14,2 ZFATBRETE XL oottt ettt ettt ettt ettt ettt ettt 35
14.3 BEBFE T JT725 oottt 38
144 BZEVLTT oottt 39
LI G N RO 40
D51 A ottt ettt ettt ettt ettt ettt et r s e nne s 40
15.2 ZFATBRETE M vttt ettt ettt ettt ettt ettt ettt ettt st 40
15.3 BEBIFE T T J7725 oottt 42
154 BZEVETT oottt 42
16 DDR3 MEMOIY ..ottt ettt e e e e e e e e 43
LB.1 I oottt bbbttt ettt s et s et a et aen e 43
16.2 FFATREIE M tvoverereeietetee ettt ettt bt bbbttt et et b et a et b s bt ene e 43
16.3 BRBNFEFFAE I TV cvoviieieeee ettt 44
16.4 BT oottt 44
17 BATREERHEIER DL ..o, 45
170 UCTOS oottt en e sennees 45
L7201 BFAIE 1ottt bttt b et bene s 45
17.1.2 FVERGUEIS (oot 45
17.0.3 BEERGUIIE oottt a ettt 45
17.0.4 BT oottt 46
17.2 FIEERTOS ...ttt s et n e n et en e enansennees 46
L1721 BEAIE oottt bbbttt s e 46
17.2.2 FEVERGUITAS (oot 46
17.2.3 FEUERGIICE oottt 46
17.2.4 B BTT oottt 46

IPUG533-1.2




KIEESS

& H 3%

K 4-1 UART Buffering
] 5-1 Timer
K 6-1 Watch Dog Operation
K 7-1 GPIO Block
10-1 RTC Block

IPUG533-1.2




RHEX

RHEX

11 COMEX-ML FRIELRTLR oottt ettt ettt et ettt e et ettt n e 1

2 2-1 Gowin_EMPU_M1 FRUEFME PITEBE ..ot 3

F 2-2 Cortex-M1 IAZ R GEPITEMILI ..ot 4

22 3-1 CorteX-ML F IR BT R oottt ettt e ettt e et ettt n s 5

FE 4-L UART ZEAZRRIE Xevieeeeeeeeeeeeeee ettt ettt ettt n et s et s 8

FE 42 UART HIUEHEIE Xttt ettt s et es e 8

F A-3 UART IRBIFEFEE FH J7V2 coeeeeeeeeeeeeeeeeee ettt 8

FE -1 THMEE ZFAFRRTE X ittt ettt ettt a sttt a e et e s e s s e s et eae st senn e, 10
e 52 TIMEE HIUEALZERE ettt 11
2 B3 TIMET AR B R 0 T T T oot ettt ettt ettt ettt 11
2 6-1 WALCH DOQ ZFAFERTE M vvieeieieeeeeeeetetee ettt ettt ettt se et s s e e s et e s e s s s et e s s s et ese s sesene e, 12
2% 6-2 WALCh DOG FIUETLTE Moottt ettt ettt ettt ae et ne e 13
% 6-3 Watch Dog EENFE A T2 oot 13
FET-1 GPIO BFATAETE X oottt ettt ettt s et ettt ettt ettt 15
FE T2 GPIO HIURIETE S vttt 17
e T-3 GPIO UEBIFE T J7725 ottt 18
FE 81 12C ZFAFREIE M everereeeeeee ettt ettt ettt ettt ettt a sttt ettt 19
2 8-2 12C BRENFE AT 7125 oottt 20
FE -1 SPIATATAITE Wittt ettt a sttt ettt ettt ettt 21
FE 92 SPIATURIETE Xttt 22
2 9-3 SPIIRBIFE I FH J7725 ettt 22
FE10-1 RTC ZFAFARETE X vttt ettt ettt ettt 25
2 10-2 RTC IRBIFEFFE FH JTV25 oottt 26
FE11-L TRNG ZEAFREIE Mttt ettt ettt es s n sttt ettt ettt 27
B N W N e s ey ) R s TR 29
22 12-1 DUAITIMEE ZFAERFIE X ettt ettt ettt ettt e et e et e et e st e e e e e e ereeeee e 30
2 12-2 DualTimer BRENFE T AE I TTEE oottt 31
B B B D O 1 s 3 e TSR 33
¢ 13-2 SD-Card HEBHFEFFE FH JT72 ettt 33

IPUG533-1.2 v




RHZX

FE 141 CAN ZETFBRIE Xttt ettt a s s e e sttt ettt ettt st 35
e 14-2 CAN BRENFE T J7T oottt 38
151 EINEINEE ZFAFRETE Xevieieieieeieeeeeeeeee ettt ettt ettt s s e sttt ettt 40
2 15-2 Ethernet TXENFEFTH F J715 cooiieeeeeeeeeeeee ettt 42
FE 16-1 DDR3B ZFAFAHIE Meviuieeeeeeeeeeeee ettt ettt ettt ettt s s s s s s sttt et ettt ettt 43
2 16-2 DDR3 BB FE T T2 ettt 44

IPUG533-1.2 vi




1 B AL 1.1Cortex-M1 # A 4w %

1 Rt IRIZE

Gowin_EMPU_M1 $#2fE3h4afE ) : Gowin_EMPU_M1\src\c_lib.

Gowin_EMPU_M1 &4t Mk Fgm e 512
e Cortex-M1 ¥ /F4mfe
o A IEAE ARG A ImAE

1.1 Cortex-M1 4R F2

Gowin_EMPU_M1 #F-4m e 42t 1) Cortex-M1 B A4-4afE ik,

%% 1-1 Fﬁ/j—‘—\‘ o

% 1-1 Cortex-M1 X H4-4xF%

A ik

startup_GOWIN_M1.s Cortex-M1 J& 3l 5| SF2F

core_cml.h Cortex-M1 1% € X

GOWIN_M1.h Wl R R AR AT A A R A S

system_GOWIN_M1l.c

Cortex-M1 ZGHURHAN R GEI P2 X

GOWIN_M1_flash.Id

GNU T HA&E Flash 8524

GOWIN_M1_gpio.c

GPI0 IXal B HE X

GOWIN_M1_can.c

CAN X5 bR B e X

GOWIN_M1_ethernet.c

Ethernet X3} B HE X

GOWIN_M1_ddr3.c

DDR3 IRz} R £ e X

GOWIN_M1_timer.c Timer X5} o BUE X
GOWIN_M1_wdog.c Watch Dog HX 5l e HU5E X
GOWIN_M1_uart.c UART Xzl R B0e X
GOWIN_M1_rtc.c RTC X3l s £ e X
GOWIN_M1_trng.c TRNG X&) R £ E X
GOWIN_M1_dualtimer.c DualTimer Xz} R % e X
GOWIN_M1_i2c.c 12C B3 bk HE L
GOWIN_M1_spi.c SPI 3X ) sk i E X
GOWIN_M1_sdcard.c SD-Card B &l R % 2 X
GOWIN_M1_misc.c Hh WA S 20 BRI SysTick
GOWIN_M1_it.c Hh W A R B UE
retarget.c printf pF £ 5E 7]
malloc.c A NATE B
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1 Beft e e 1.2 N AE RS S

1.2 RARNBRIER G dwtE

Gowin_EMPU_M1 ¥ L N FhEE1E R G A g fe :

e uC/OS-lll
® [FreeRTOS
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2 IFiE RS

2.1 FRUESN S N FE RS

2.1 FRAESME TR S
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—S |

Gowin_EMPU_M1 #x#ESM& A7 B ik i 58 2-1 P o
% 2-1 Gowin_EMPU_M1 #RESME A TERRET

FiE RS

PRSI et Hiy 1 Bt £l

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

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

TIMERO TIMER_TypeDef 0x50000000 SENTEE 0

TIMER1 TIMER_TypeDef 0x50001000 SEIN#% 1

UARTO UART_TypeDef 0x50004000 A R P WORES 0

UART1 UART_TypeDef 0x50005000 A RO 1

Watch Dog WDOG_TypeDef 0x50008000 E 1140

RTC RTC_RegDef 0x50006000 ST IS

TRNG TRNG_RegDef 0x5000F000 ELENLER A S

DualTimer DUALTIMER_RegDef 0x50002000 XE 7 I A

12C 12C_TypeDef 0x5000A000 PR T il %

SPI SPI_TypeDef 0x5000B000 AT AR

SD-Card SDCard_TypeDef 0x50009000 GAERFAER

GPIOO GPIO_TypeDef 0x40000000 I N3 v

CAN CAN_RegDef 0x45000000 53 8 B ik o 2%

Ethernet ETH_RegDef 0x46000000 N

DDR3 DDR3_RegDef 0x88000000 DDR3 Memory

APB2 Extension 0xBO000000 APB ¥ ¥ 1

AHB2 Extension 0xA0000000 AHB ¥ B 11
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2 IFiE RS

2.2 W% R G A7 L)

2.2 R RGN FRE
Cortex-M1 W% R4t N AF LT a1k 2-2 Fizs .
% 2-2 Cortex-M1 %R G A FRR ST

IPUG533-1.2

RGiEm| | KR Hiu bk B it

SysTick SysTick_Type O0xEOOOEO010 SysTick configuration struct

NVIC NVIC_BASE OxEOOOE100 NVIC configuration struct

SCnSCB SCnSCB_Type OxEOOOEO000 System control Register not in SCB
SCB SCB_Type OxEOOOEDOO SCB configuration struct
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IPUG533-1.2

PR [7) B PP T A A DA ARFALE -

B AL

o RAtERZ 32 AN IR AIEE S, R ATECE 1 5 8 B 16 B 32
AN WAL RS S

® S FFO-3 RS
Cortex-M1 H i 28 W5k 3-1 Arw

2R 3-1 Cortex-M1 P EiEHIE

Address Interrupt Number | Description

0x00000000 | _ StackTop Top of Stack

0x00000004 | Reset_Handler Reset Handler

0x00000008 | NMI_Handler -14 NMI Handler

0x0000000C | HardFault_Handler -13 Hard Fault Handler

0x00000010 | O Reserved

0x00000014 | O Reserved

0x00000018 | O Reserved

0x0000001C | O Reserved

0x00000020 | O Reserved

0x00000024 | O Reserved

0x00000028 | O Reserved

0x0000002C | SVC_Handler -5 SVCall Handler

0x00000030 | O Reserved

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 | UART1_Handler 1 16+ 1: UART 1 RX and TX Handler
0x00000048 | TIMERO_Handler 2 16+ 2: Timer 0 Handler
0x0000004C | TIMER1_Handler 3 16+ 3: Timer 1 Handler
0x00000050 | GPIOO_Handler 4 16+ 4: GPIO Port 0 Combined Handler
0x00000054 | UARTOVF_Handler 5 16+ 5: UART 0,1 Overflow Handler
0x00000058 | RTC_Handler 6 16+ 6: RTC Handler

0x0000005C | 12C_Handler 7 16+ 7: 12C Handler

0x00000060 | CAN_Handler 8 16+ 8: CAN Handler

0x00000064 | ETH_Handler 9 16+ 9: ETH Handler

0x00000068 | Interruptl0_Handler | 10 16+10: Interrupt 10 Handler
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Address Interrupt Number | Description

0x0000006C | DTimer_Handler 11 16+11: DualTimer Handler
0x00000070 | TRNG_Handler 12 16+12: TRNG Handler
0x00000074 | Interruptl3_Handler | 13 16+13: Interrupt 13 Handler
0x00000078 | Interruptl4_Handler | 14 16+14: Interrupt 14 Handler
0x0000007C | Interruptl5_ Handler | 15 16+ 15: Interrupt 15 Handler
0x00000080 | Interruptl6_Handler | 16 16+16: Interrupt 16 Handler
0x00000084 | Interruptl7_Handler | 17 16+17: Interrupt 17 Handler
0x00000088 | Interruptl8 Handler | 18 16+18: Interrupt 18 Handler
0x0000008C | Interruptl9 Handler | 19 16+19: Interrupt 19 Handler
0x00000090 | Interrupt20_Handler | 20 16+20: Interrupt 20 Handler
0x00000094 | Interrupt21_Handler | 21 16+21: Interrupt 21 Handler
0x00000098 | Interrupt22_Handler | 22 16+22: Interrupt 22 Handler
0x0000009C | Interrupt23_Handler | 23 16+23: Interrupt 23 Handler
0x000000A0 | Interrupt24_Handler | 24 16+24: Interrupt 24 Handler
0x000000A4 | Interrupt25_ Handler | 25 16+25: Interrupt 25 Handler r
0x000000A8 | Interrupt26_Handler | 26 16+26: Interrupt 26 Handler
0x000000AC | Interrupt27_Handler | 27 16+27: Interrupt 27 Handler
0x000000B0 | Interrupt28 Handler | 28 16+28: Interrupt 28 Handler r
0x000000B4 | Interrupt29_Handler | 29 16+29: Interrupt 29 Handler
0x000000B8 | Interrupt30_Handler | 30 16+30: Interrupt 30 Handler
0x000000BC | Interrupt31_Handler | 31 16+31: Interrupt 31 Handler
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ek A 4.1 FHE

4:iEFH F W%k Ax

4.1 ¥HiE

Gowin_EMPU_M1 & 2 ANt APB #2815 1] ()38 FH B ok 2%

UART:
o I KIHFE N 921.6Kbit/s
o AL

o 8 hiHEfL

o 1 fifEIfr

UART Buffering 1/ 4-1 fiir.
[¥] 4-1 UART Buffering

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

h
— Wril‘e buffer TXD
TXFSM
Baud rate t
o~ u
. tA';B < "|  generator .
Interrace v IEFSM
&
l v
< Read buffer |« Shift register |« Rxp

f

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

L buffer is waiting for the processor to read it. |

UART SZ# s it HSTM (High Speed Test Mode), 4% 1748
CTRL[6] & E N 1 B, AR ATHR &AWL 1 467, w7 CAAEARJL A i) N A
ARG

RPHEAEE UART I, A5 BRI e A7 as, il 4k APB1
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4 AP IR A 4.2 TIEERE N

EERARIBATIE 12MHz, 75 B3  9600, U mT LAY B i 5 54 53 4 7 77
#°4y 12000000/9600=1250.

4.2 FEREX

UART #F {5 5E LUK 4-1 FoR .

% 4-1 UART FHFER/EN
A AF A AR Hhbfw#s | KA | R | WIMRME | WA
DATA 0x000 RW 8 0x-- [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 RW 4 0x0 [3] RX overrun interrupt,write 1 to clear
INTCLEAR [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 MIpHEX

UART #Jatb € L ansk 4-2 s,

% 4-2 UART ¥ EX
ZFR KA Bl ik
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
UART_Ovr UARTOvr_TypeDef ENABLE/DISABLE Enable/Disable TX/RX overrun interrupt
UART_Hstm FunctionalState ENABLE/DISABLE Enable/Disable TX hisgh speed test mode

4.4 REPEFER T E

UART IXZNFE 718 H kR 4-3 Fios.

#+ 4-3 UART RENEFERFE

AR ik

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

IPUG533-1.2 8(46)




4.5 1T

YK

filiid

UART_SendChar

Sends a character to UARTx TX buffer

UART_SendString

Sends a string to UARTX TX buffer

UART_ReceiveChar

Receives a character from UARTx RX buffer

UART_GetBaudDivider

Returns UARTx baud rate divider value

UART_GetTxIRQStatus

Returns UARTx TX interrupt status

UART_GetRxIRQStatus

Returns UARTx RX interrupt status

UART_ClearTxIRQ

Clears UARTx TX interrupt status

UART_ClearRxIRQ

Clears UARTx RX interrupt status

UART_GetTxOverrunlRQStatus

Returns UARTx TX overrun interrupt status

UART_GetRxOverrunlRQStatus

Returns UARTx RX overrun interrupt status

UART_ClearTxOverrunlRQ

Clears UARTx TX overrun interrupt request

UART_ClearRxOverrunlRQ

Clears UARTx RX overrun interrupt request

UART_SetHSTM

Sets UARTx TX high speed test mode

UART_CIrHSTM

Clears UARTx TX high speed test mode

4.5 &gt

IPUG533-1.2

Gowin_EMPU_M1 37 ## ARM Keil MDK 1 GOWIN MCU Designer #f4:

EE Y UART % %80T

® Gowin_EMPU_M1\ref design\MCU_RefDesign\Keil RefDesign\uart
® Gowin_EMPU_M1\ref _design\MCU_RefDesign\GNU_RefDesign\cm1

_uart
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5 I &% 5.1 Rk

5 ERTER

5.1 $HiE

Gowin_EMPU_M1 4 2 ANiiid APB s 2k15 1] 1 [R5 bR vk e i 28 -

o 32 filhHs
o TLLAEFIBIERIE S
o T LUEFHAMIBHING 5 EXTIN fiigem &
e TIMERO: EXTIN #%4% GPIO[1]
e TIMERL: EXTIN 4% GPIO[6]

Timer 25 W1 5-1 FioR .
& 5-1 Timer

4—01 Reload value Egtg:cﬁm Synchronizer
P:E:;:: Decrement CTRL[?! - —EXTIN
PRESETn___,)|
— <y 32-bitdown '
PADDR[F‘I’?ZI]-—p counter }‘—‘\
PENABLE ——»|
PWDA::;IL?: D CTRL[0]

PREADY +—— 3

PSLVEER-._ a1 ; SET
Ec;:;vfm:[;;]]: e cm[.[:l ) ’&.:‘ ‘ »—+ TIMERINT

5.2 HFFaREX

Timer & 1745 € W3 5-1 7R

2 5-1 Timer FHER/EN
AT 28 F K HibwAe | KB | BE | VIBE ik
CTRL 0x000 RW 4 0x0 [3] Timer interrupt enable

[2] Select external input as clock
[1] Select external input as enable
[0] Enable

IPUG533-1.2 10(46)




5 SE N &% 5.3 HlathE X

A AE B R HhkweE | KA | WE | WA Eipa

VALUE 0x004 RW 32 0x00000000 | [31:0] Current value

RELOAD 0x008 RW 32 0x00000000 | [31:0] Reload value,writing to this register sets
the current value

INTSTATUS/INT | 0x00C RW 1 0x0 [0] Timer interrupt,write 1 to clear

CLEAR

5.3 #FIRHENX

Timer #4410 E LUK 5-2 fizs.

% 5-2 Timer ¥II{LEEH

KR KH Bl iR

Reload uint32_t Reload value

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

5.4 WRNEFERSE

Timer SX&NFE P8 HI 7L Wk 5-3 fin .

% 5-3 Timer REWIEFFERA G ZE

H R

fhik

TIMER_Init

Initializes TIMERx

TIMER_StartTimer

Starts TIMERx

TIMER_StopTimer

Stops TIMERx

TIMER_GetIRQStatus

Returns TIMERX interrupt status

TIMER_ClearlRQ

Clears TIMERXx 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

5.5 SE

IPUG533-1.2

Gowin_EMPU_M1 % £f ARM Keil MDK F1 GOWIN MCU Designer 14

EE Y Timer % %61

e Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign\timer
® Gowin_EMPU_M1\ref design\MCU_RefDesign\GNU_RefDesign\cm1

_timer
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6 &1

6.1

6.1 $F4iE

6%1‘1%]

Gowin_EMPU_M1 & 1 4M@id APB &£:3)5 1] 1) |18 Watch Dog:
5T H LOAD FF 7 a W4 1) 32 Arigi i Fids

FEAE T SR
Y EERE, I WDOGCLK 155 bk v s 18 ik
WAL, MU EEs itk s 0 i, FEAERAIER, A L
e L3R A R ot LS R, SRR T R T 92

Watch Dog #AE a1 6-1 Fir .
[¥] 6-1 Watch Dog Operation

I/I.' Watchdog is \\.

6.2 FFH/EX

Watch Dog #F £ a5 € N4 6-1 Fis.

Count down
without
reprogram
P
\\_frogrammei’/

T

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

{ Counter reaches zero
N e

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

H\
Counter reaches zero )
N A

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

2 6-1 Watch Dog FHER/EN

WA AR | HibkwE | R | B | WISRME Eiipa

LOAD 0x00 RW 32 OXFFFFFFFF | The value from which the counter is to decrement

VALUE 0x04 RO 32 OXFFFFFFFF | The current value of the decrementing counter

CTRL 0x08 RW 2 0x0 [1] Enable reset output
[0] Enable the interrupt

INTCLR 0x0C WO Clear the watchdog interrupt and reloads the
counter
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6 &1

6.3 HltatkE X

ARG | WidkwE | R | SEE | VIRME Eipa
RIS 0x10 RO 1 0x0 Raw interrupt status from the counter
MIS 0x14 RO 1 0x0 Enable interrupt status from the counter
RESERVED 0xC00-0x0 Reserved
14
LOCK 0xCO00 RW 32 0x00000000 | [32:1] Enable register writes
[0] Register write enable status
RESERVED 0xF00-0xC Reserved
00
ITCR 0xFOO0 RW 1 0x0 Integration test mode enable
ITOP 0xFO4 WO 2 0x0 [1] Integration test WDOGRES value
[0] Integration test WDOGINT value

6.3 #IRLEN

Watch Dog #14H4k %€ LR 6-2 Fias .

& 6-2 Watch Dog #I351LE X

k4L KE ] Eif 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 WENIEFERTSE

Watch Dog JX#h #2748 H 7753 6-3 fiis.
#= 6-3 Watch Dog IREhZFIER 5%

IPUG533-1.2

4 FR

ik

WDOG._|Init

Initializes WatchDog

WDOG_RestartCounter

Restart watchdog counter

WDOG_GetCounterValue

Returns counter value

WDOG_SetResetEnable

Sets reset enable

WDOG_GetResStatus

Returns reset status

WDOG_SetIntEnable

Sets interrupt enable

WDOG_GetIntStatus

Returns interrupt enable

WDOG_ClrintEnable

Clears interrupt enable

WDOG_GetRawIntStatus

Returns raw interrupt status

WDOG_GetMaskIntStatus

Returns masked interrupt status

WDOG_LockWriteAccess

Disable write access all registers

WDOG_UnlockWriteAccess

Enable write access all registers

WDOG_SetITModeEnable

Sets integration test mode enable

WDOG_ClIrITModeEnable

Clears integration test mode enable

WDOG_GetITModeStatus

Returns integration test mode status

WDOG_SetITOP

Sets integration test output reset or interrupt

WDOG_GetITOPResStatus

Returns integration test output reset status

WDOG_GetITOPIntStatus

Returns integration test output interrupt status

WDOG_CIrITOP

Clears integration test output reset or interrupt
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6.5 SEWit

Gowin_EMPU_M1 37 ## ARM Keil MDK A1 GOWIN MCU Designer #f4:

B[ Watch Dog 5% %t

® Gowin_EMPU_Mz1\ref _design\MCU_RefDesign\Keil_RefDesign\watch
dog

® Gowin_EMPU_Mz1\ref_design\MCU_RefDesign\GNU_RefDesign\cm1
_watchdog
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7 W RN 7.1 ¥54E

7iEFH BN

7.1 $HiE

Gowin_EMPU_M1 & 1 ANt AHB A2k i8] 1) 16 7% N s
1) GPIO it

e 5 FPGA Fabric %
o TR
o FHHEHINGE
GPIO 45 7-1 Fios.
& 7-1 GPIO Block

ahb_gpio

to_bridae fo_gpio FPGA Fabric

FCLK—»

HCLK—» 10_EXP_INPUT[15:0]
HRESETn—» @ PORTIN[15:0] <« 0O

HSEL —»
HADDR[11:0] == ) 10_EXP_OUTPUT[15:0]|
HTRANS[1:0] = =% PORTOUT[15:0]

HSIZE[2:0] = P — PORTEN[15:0] O» ®
HWRITE —» g i

HREADY —» = PORTFUNC[15:0]
HWDATA[31:0] —»

HREADYOUT «+— -y (o)
HRESP +— » 1 I0_EXP_OUTPUTEN[15:0]|

HRDATA[31:0] €— —» GPIOINT[15:0] Pin Mux
ECOREVNUM[3:0] —|

7.2 HHEHREX

GPIO ZFf7#s & Xk 7-1 Fios.
% 7-1 GPIO FHR/EN

1/O pad

<o)

—» COMBINT

Alternate function signals

WA | Mk RE | SRR | W | WIMRME | b

DATA 0x0000 RW 16 0x---- [15:0] Data value
Read Sampled at pin
Write to data output register
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7.2 FAasE N

A7 A AR

Hu ik (i F%

=
W

LGN

filiik

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

DATAOUT

0x0004

RW

0x0000

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

RESERVED

0x0008
-0x000C

Reserved

OUTENSET

0x0010

RW

16

0x0000

[15:0] Output enable set

Write 1 to set the output enable bit

Write 0 no effect

Read back 0 indicates the signal direction as intput
1 indicates the signal direction as output

OUTENCLR

0x0014

RW

16

0x0000

[15:0] Output enable clear

Write 1 to clear the output enable bit

Write 0 no effect

Read back 0 indicates the signal direction as intput
1 indicates the signal direction as output

ALTFUNCSET

0x0018

RW

16

0x0000

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

Read back 0 for I/0

1 for an alternate function

ALTFUNCCLR

0x001C

RW

16

0x0000

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

Read back 0 for I/0

1 for an alternate function

INTENSET

0x0020

RW

16

0x0000

[15:0] Interrupt enable set

Write 1 to set the enable bit

Write 0 no effect

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled

INTENCLR

0x0024

RW

16

0x0000

[15:0] Interrupt enable clear

Write 1 to clear the enable bit

Write 0 no effect

Read back 0 indicates interrupt disabled
1 indicates interrupt enabled

INTTYPESET

0x0028

RW

16

0x0000

[15:0] Interrupt type set

Write 1 to set the interrupt type bit
Write 0 no effect

Read back 0 for LOW/HIGH level

1 for falling edge or rising edge

INTTYPECLR

0x002C

RW

16

0x0000

[15:0] Interrupt type clear

Write 1 to clear the interrupt type bit
Write 0 no effect

Read back 0 for LOW/HIGH level

1 for falling edge or rising edge

INTPOLSET

0x0030

RW

16

0x0000

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

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

IPUG533-1.2
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7.3 HltatkE X

WA AR | bk wAE | SR LGN

filiik

o |
W

INTPOLCLR 0x0034 RW 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 0x0038 RW 16 0x0000
/INTCLEAR

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

Read back IRQ status register

MASKLOWBY | 0x0400 RW 16 0x----
TE -0x07FC

Lower 8-bits masked access

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

[15:8] not used

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

MASKHIGHBY | 0x0800 RW 16 0x----
TE -Ox0BFC

Higher 8-bits masked access

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

[15:8] Data for higher byte access,with [9:2] of
address value used as enable mask for each bit
[7:0] not used

RESERVED 0x0C00
-OxOFCF

Reserved

7.3 ¥HEILE X

GPIO #listb e X ansk 7-2 Fios.

%= 7-2 GPIO #l# 8t ENX

IPUG533-1.2

K

Frl

HE

Efiipy

GPIO_Pin

uint32_t

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

16 bits GPIO Pins

GPIO_Mode

GPIOMode_TypeDef

GPIO_Mode_IN
GPIO_Mode_OUT
GPIO_Mode_AF

16 bits GPIO Pins mode

GPIO_Int

GPIOInt_TypeDef

GPIO_Int_Disable
GPIO_Int_Low_Level
GPIO_Int_High_Level

16 bits GPIO Pins interrupt
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7.4 WA A 5 v

K KA

Hfe

=
5

GPIO_Int_Falling_Edge
GPIO_Int_Rising_Edge

7.4 WENIEFIER A

GPIO KR FAS FH 7 ank 7-3 Fios .

< 7-3 GPIO BahiEFER 3%
B i
GPIO_Init Initializes GPIOx

GPIO_SetOutEnable

Sets GPIOx output enable

GPIO_CIrOutEnable

Clears GPIOx output enable

GPIO_GetOutEnable

Returns GPIOx output enable

GPIO_SetBit

GPIO output one

GPIO_ResetBit

GPIO output zero

GPIO_WriteBits

GPIO output

GPIO_ReadBits

GPIO input

GPIO_SetAltFunc

Sets GPIOx alternate function enable

GPIO_ClIrAltFunc

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_SetIntHighLevel

Setups GPIOx interrupt as high level

GPIO_SetIntRisingEdge

Setups GPIOx interrupt as rising edge

GPIO_SetIntLowLevel

Setups GPIOx interrupt as low level

GPIO_SetIntFallingEdge

Setups GPIOx interrupt as falling edge

GPIO_MaskedWrite

Setups GPIOx output value using masked access

7.5 BE T

IPUG533-1.2

Gowin_EMPU_M1 ¥ £f ARM Keil MDK F1 GOWIN MCU Designer 14

W5 GPIO % %1t

® Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil _RefDesign\led
® Gowin_EMPU_M1\ref design\MCU_RefDesign\GNU_RefDesign\cm1

_led
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8 AR AR LR

8.1 K

8.1 FF{iE

8.2 HFM/EX

PRI RB &R A EE B

Gowin_EMPU_M1 & —/Miliik APB 217 7] Y N 3B 45 Bl FELI% 12C
Master #5k .

e APB =R

o A FhRdER) 12C B4l

o LLZR Rk M Rk 2 A

o LR RAAT I

o kR E

o riARIA. &b, HEERIBMNEER
o EHERMA. &L E EiRIERI

® URFTALTFHEA

12C Zif7 4% € X W# 8-1 Fin.

%81 12C BEBEN
ARG | HdkwE | SRR | R | WIsGME | fhd
Clock prescale register
PRER 0x00 RW 32 ?:?OOOF [31:15] Reserved
[15:0] Prescale value = sys_clk/(5*SCL)-1
[31:8] Reserved
0x00000 | [7] Enable 12C function
CTR 0x04 RW- 132 1000 [6] Enable 12C interrupt
[5:0] Reserved
[31:8] Reserved
TXR 0x08 WO 32 0x00000 [7:1] Next transmission data
000 L
[0] Data direction
0x00000 | [31:8] Reserved
RXR Oxoc RO 32 000 [7:0] Last received data
[31:8] Reserved
CR 0x010 WO 32 0x00000 [7] STA, Start transmission status
000 .
[6] STO, Over transmission status
IPUG533-1.2 19(46)




8 AR AR LR 8.3 UNEh Ay il 1 5 vk

AR | HihbimAE | R

=
W

HIgafE | ik

[5] RD, Read enable, read data from slave
[4] WR, Write enable, write data to slave
[3] Acknowledge

[2:1] Reserved

[0] Interrupt acknowledge

[31:8] Reserved

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

SR 0x14 RO 32 8)(;(30000 [5] Arbitration loss
[4:2] Reserved

[1] Data transmission status flag

[0] Interrupt flag

8.3 ENIZFFIER 73 7%

12C IXANFE A8 H ik anEk 8-2 .

*® 8-2 12C WahEFER 5L

B FR EiL B

12C_Init I2C Initialization

I2C_SendByte Send a byte to 12C bus
I2C_SendBytes Send multiple bytes to 12C bus
I2C_ReceiveByte Read a byte from 12C bus
I2C_ReadBytes Read multiple bytes from 12C bus
I2C_Rate Set Set 12C traffic rate

I2C_Enable Enable 12C bus

I2C_UnEnable Disable 12C bus

8.4 && it
Gowin_EMPU_M1 % £f ARM Keil MDK F1 GOWIN MCU Designer %14
B 12C 25T

® Gowin_EMPU_M1\ref design\MCU_RefDesign\Keil _RefDesign\i2c
® Gowin_EMPU_Ma1\ref design\MCU_RefDesign\GNU_RefDesign\cm1
_i2c
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9 HATAMI R I 9.1 Rk

4

R ITAMEREO

9.1 $iE

Gowin_EMPU_M1 & —/Miliik APB &2k v ) £f 4T 4h 542 11 SPI
Master #5k .

APB 281

AT [A) 0 AT ER AR

Y Master T/ERI

SCHRF AT G B A A R P A AR AL

SPI =AY R AT I B AR v i

R PR ZF A7 A AN Ok B A7 2% 8 A

9.2 FFRAEN

SPI Zif7 4% € X W# 9-1 Fiw.

£ 9-1SPIHEHERBENX
Glrma | OIEGe | 0 | s | I | Hid
oxoooo | Reéad data register

RDATA 0x00 RO 32 0000 [31:8] Reserved
[7:0] Read data

Write data register
WDATA 0x04 WO | 32 8)88800 [31:8] Reserved
[7:0] Write data

[31:8] Reserved

[7] Overflow error status
[6] Receive ready status
0x0000 | [5] Transmit ready status

STATUS 0x08 RW 132 0000 [4] Be transmitting
[3] Transmit overrun error status
[2] Receive overrun error status
[1:0] Reserved
0x0000 | [31:1] Reserved
SSMASK 0x0C RW |32 0000 [0] Select and enable slave
0x0000 [31:5] Reserved
CTRL 0x10 RW | 32 0000 [4:3] Clock selected, CLK_I/ 2/4/6/8

[2] Clock polarity
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9.3 Wtk E X

AR | HihbimAE | R

=
W

HIgafE | ik

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

9.3 #MIRHE X

SPI #J4HALE ANk 9-2 R .
& 9-2 SPI #IIAHLE X

SR KA Bl i

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

PHASE FunctionalState | ENABLE/DISABLE Posedge/Negedge transmit data

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

: CLKSEL_CLK DIV_4 -

CLKSEL uint32_t CLKSEL_CLK DIV 6 Select clock divided 2/4/6/8

CLKSEL CLK DIV _8

9.4 REhFIEFER G

SPI BXEhAE 7 F U7 0k 9-3 Fm

& 9-3 SPI BIPFEFEA 5%
4R i
SPI_Init Initializes SPI

SPI_SetDirection

Sets direction

SPI_ClIrDirection

Clears direction

SPI_GetDirection

Returns direction

SPI_SetPhase

Sets phase

SPI_ClIrPhase

Clears phase

SPI_GetPhase

Returns phase

SPI_SetPolarity

Sets polarity

SPI_ClIrPolarity Clears polarity
SPI_GetPolarity Returns polarity
SPI_SetCIkSel Sets clock selection
SPI_GetClkSel Returns clock selection

SPI_GetToeStatus

Reads transmit overrun error status

SPI_GetRoeStatus

Reads receive overrun error status

SPI_GetTmtStatus

Reads transmitting status

SPI_GetTrdyStatu

Reads transmit ready status

SPI|_GetRrdyStatus

Reads receive ready error status

SPI_GetErrStatus

Reads error status

SPI_ClIrToeStatus

Clears transmit overrun error status

SPI_CIrRoeStatus

Clear receive overrun error status

SPI_CIrErrStatus

Clears error status

SPI_WriteData Writes data
SPI_ReadData Reads data
SPI_Select_Slave Select slave

9.5 &E it

Gowin_EMPU_M1 3 £ ARM Keil MDK I GOWIN MCU Designer {4

G SPI %11

IPUG533-1.2
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® Gowin_EMPU_Mz1\ref _design\MCU_RefDesign\Keil_RefDesign\spi
® Gowin_EMPU_M1\ref design\MCU_RefDesign\GNU_RefDesign\cm1

_Spi
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10 SIS A4 10.1 4H1E

1 Oiﬂ?fﬂ%ﬁ

4
10.1 4¥{E
Gowin_EMPU_M1 f15 1 M@ APB Mk iJ7 A 1) 32 frszist il 4h RTC

PR

e APB =R

® 32-bit it ¥

® 32-bit Match 17 2%

® 32-bit LA ss

MCU j#iid APB &S £4 105 RTC B H4E . BHIARSER. &S
NI CLKIHZ BT, 32-bit 1H5as i1 .

it S e ARy, ArTER. ERGEEAR, iHEEsMN 1
S11H, IR R B Kl OXFFFFEFFFF, AR5 R3] 0 FFaa gk st .

HidE Load 2174 RTC_LOAD VALUE, ¥l RTC el 5.
B Data 27174 RTC_CURRENT _DATA, #:Hl RTC 4Rt 4.
iS5 RTC_MATCH_VALUE %4728, 4mfE Match %777 %% .

RTC &M 10-1 7K.
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10 SR B

10.2 FfiasE X

& 10-1 RTC Block

PCLK CLK1HZ
erte‘
Register .| Control
Read block "1 block
PCLK—» )
4 A
AMBA Control
AMBA _APB it
APB: » interface
Read Update
data data | Match value N
"| Update "| Counter o
blogk . block p RTCINTR
P ync |
block Colint
valjue
nPOR—» u— nRTCRST

10.2 HFFEHEX

RTC #if7#s & X W 10-1 fios.

& 10-1 RTC FHEH/BENX
WFAF s 44 PR bk fmes | KA | W | WIMGE Eif B
RTC_CURRE | 0x000 RO 32 0x0000000 | Data Register
NT DATA 0 [31:0] Current value
RTC_MATCH | 0x004 RW | 32 0x0000000 | Match Register
_VALUE 0 If current value equals match register’s value,
generate interrupt
[31:0] Match data
RTC_LOAD_ | 0x008 RW | 32 0x0000000 | Load Register
VALUE 0 Initialized value, start counter based on this
value
[31:0] Load data
RTC_CTROL | 0x00C RW | 32 0x0000000 | Control Register
LER_REG 0 Start RTC counter
[31:1] Reserved
[0] Start RTC counter
RTC_IMSC 0x010 RwW 32 0x0000000 | Interrupt mask set and clear register
0 Enable or disable interrupt
[31:1] Reserved
[0] Enable interrupt
RTC_RIS 0x014 RO 32 0x0000000 | Raw interrupt status register
0 Get current raw unmasked interrupt status
[31:1] Reserved
[0] Current raw unmasked interrupt status
RTC_MIS 0x018 RO 32 0x0000000 | Masked interrupt status register
0 Get current masked interrupt status
[31:1] Reserved
[0] Current masked interrupt status
RTC_INTR_C | Ox01C WO | 32 0x0000000 | Interrupt clear register
LEAR 0 Clear current interrupt
[31:1] Reserved
[0] Clear current interrupt
IPUG533-1.2 25(46)




10 SEIs 4

10.3 IR FHFE T 77i2

10.3 BEEhIEFEA TS

RTC IR#NAE 748 F 7k a3k 10-2 fis.

% 10-2 RTC IEEhiEF{ER 5%
B ik
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_ ClIr

Clear RTC interrupt mask

Get RTC Inter_ Mask value

Get RTC interrupt mask

Clear_RTC_interrupt

Clear RTC interrupt

10.4 &&&it

IPUG533-1.2
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WEL RTC % &1t

® Gowin_EMPU_M1\ref design\MCU_RefDesign\Keil RefDesign\rtc
® Gowin_EMPU_M1\ref _design\MCU_RefDesign\GNU_RefDesign\cm1

_rtc
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11 FBENECR A 4% 11.1 B#AE

1 1 10 1R &

alﬂ

11.1 $54{iE

Gowin_EMPU_M1 & 1 M@t APB S Zki)7 I () 32 fir ELFEHLE K 4=
2 TRNG #ifr.

BB AR A — A HE LA LR

AL — AN BT B 0 AR A BE ) P R

W MCU W% 200MHz 1217, 7=42—4> 10K bits/s K
APB H 2321

11.2 FHFEHEX

TRNG & {748 & XNk 11-1 firos.
% 11-1 TRNG HFERBENX

WA | bRt | SRR | R | WIMRME | b

RESERVE1 | 0x000-0x0 | - Reserved
FC
RNG_IMR 0x100 RW | 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

[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] Set to 1 When 192 bits have been collected,

and EHR_DATA[0-5] registers are ready to be

read

RNG_ICR 0x108 WO | 32 0x0000 | Interrupt clear register
0000 [31:4] Reserved
[3] Clear a Von Nenumann error

IPUG533-1.2 27(46)




11 HEEHLECR A A

11.2 FAAEE X

AR AR | MihbimAE | R | R | WIRE | ik
[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_DATAJ[0-5] have been read
TRNG_CO | 0x10C RwW 32 0x0000 | Configuration register
NFIG 0000 [31:2] Reserved
[1:0] Selects the number of inverters:
0b00 = Selects the shortest inverter chain
length
0b01 = Selects the short inverter chain
length
0b10 = Selects the long inverter chain length
0b11 = Selects the longest inverter chain
length
TRNG_VALI | 0x110 RO 32 0x0000 | Valid register
D 0000 [31:1] Reserved
[0] TRNG is complete, data can be read from
EHR_DATA[0-5]
EHR_DATA | 0x114—x1 | RO 32 0x0000 | Entropy holding register data register
0 28 0000 Return 32 bits from the 192-bit EHR
EHR_DATA DATAQO returns bits[31:0]
1 DATAL1 returns bits[63:32]
EHR_DATA DATA2 returns bits[95:64]
2 DATAS returns hits[127:96]
EHR DATA DATAA4 returns bits[159:128]
3 DATADS returns bits[191:160]
EHR_DATA
4
EHR_DATA
5
RND_SOU | 0x12C RW | 32 0x0000 | Random source enable register
RCE_ENAB 0000 [31:1] Reserved
LE [0] 1 = enable entropy source; 0 = disable
entropy source
SAMPLE_C | 0x130 RwW 32 0x0000 | Sample count register
NT1 FFFF [31:0] Sets the number of rng_clk cycles
AUTOCOR | 0x134 RW | 32 0x0000 | Autocorrelation register
R_STATISTI 0000 [31:22] Reserved
C [21:14] Count each time an autocorrelation test
fails
[13:0] Count each time an autocorrelation test
starts
TRNG_DEB | 0x138 RO 32 0x0000 | Debug control register
UG_CONT 0000 [31:4] Reserved
ROL [3] The autocorrelation test is bypassed
[2] The CRNGT test is bypassed
[1] The Von Neumann balancer is bypassed
[0] Reserved
RESERVE2 | 0x13C - - - Reserved
TRNG_SW_ | 0x140 WO | 32 0x0000 | Reset register
RESET 0000 [31:1] Reserved
[0] Writing 1 to this register causes an internal
TRNG reset
RESERVE3 | 0x144-0x1 | - - - Reserved
B4
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11 HBEHEOR A& 11.3 ISR O i
AR AR | MihbimAE | R | R | WIRE | ik
TRNG_BUS | 0x1B8 RO 32 0x0000 | Busy register
Y 0000 [31:1] Reserved
[0] Relects the status of rng_busy signal
RST_BIT_C | Ox1BC WO | 32 0x0000 | Reset bits counter register
OUNT 0000 [31:1] Reserved
[0] Write any value to this bit resets the bits
counter and TRNG valid registers
RESERVE4 | 0x1C0-0x1 | - - - Reserved
DC
RNG_BIST_ | Ox1E0-0x1 | RO 32 0x0000 | BIST counter registers
CNTRO ES8 0000 Return the collected BIST results
RNG_BIST_ [31:22] Reserved
CNTR1 [21:0] Returns the results of the TRNG BIST
RNG_BIST counter
CNTR2

11.3 BEhiEFERFE

TRNG IR#hF2 78 H 51 an5% 11-2 fios.

% 11-2 TRNG BahiEFER 3%

H R

filik

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

Clr_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

11.4 &%&&it

IPUG533-1.2

Gowin_EMPU_M1 37 ARM Keil MDK 1 GOWIN MCU Designer % {4}
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e Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign\trng
e Gowin_EMPU_Mz1\ref _design\MCU_RefDesign\GNU_RefDesign\cm1
_trng
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12.1 $54iE

Gowin_EMPU_M1 & 1 il APB B k1517 1) 32 A7 A1 16 A7 XL E &
I %8 DualTimer fe.

e APB HZkPil
o L H/NTgMAZNT 32-bit 5f 16-bit {3 £ 2%
o (B IHRIER O IHREMS = A iy

12.2 FHFEMRENX

DualTimer 271728 & X W 12-1 Fis.
& 12-1 DualTimer FEFER/EN

WA | MikRE | SRR | W | WIMRE | @b

TIMER1LO | 0x00 RW 32 0x0000 | Timerl load register
AD 0000 [31:0] Timerl load value

TIMER1VAL | 0x04 RO 32 OxFFFF | Timerl current value register
UE FFFF [31:0] Timerl current value

TIMER1CO | 0x08 RW 32 0x0000 | Timerl control register
NTROL 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
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

TIMERLINT | OxOC WO |- - Timerl interrupt clear register
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WA e AR | Mhb WA | SRR | T | MIMRME | HEik
CLR Any write clears the interrupt output of the
counter
TIMER1RIS | 0x10 RO 32 0x0000 | Timerl raw interrupt status register
0000 [31:1] Reserved
[0] Raw interrupt status from the counter
TIMERIMIS | 0x14 RO 32 0x0000 | Timerl interrupt status register
0000 [31:1] Reserved
[0] Enable interrupt status from the counter
TIMER1BG | 0x18 RW | 32 0x0000 | Timerl background load register
LOAD 0000 [31:0] The value used to reload the counter
RESERVEL | - - - - Reserved
TIMER2LO | 0x00 RW | 32 0x0000 | Timer2 load register
AD 0000 [31:0] Timer2 load value
TIMER2VAL | 0x04 RO 32 OxFFFF | Timer2 current value register
UE FFFF [31:0] Timer2 current value
TIMER2CO | 0x08 RwW 32 0x0000 | Timer2 control register
NTROL 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
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
TIMER2INT | Ox0C WO |- - Timer2 interrupt clear register
CLR Any write clears the interrupt output of the
counter
TIMER2RIS | 0x10 RO 32 0x0000 | Timer2 raw interrupt status register
0000 [31:1] Reserved
[0] Raw interrupt status from the counter
TIMER2MIS | 0x14 RO 32 0x0000 | Timer2 interrupt status register
0000 [31:1] Reserved
[0] Enable interrupt status from the counter
TIMER2BG | 0x18 RW | 32 0x0000 | Timer2 background load register
LOAD 0000 [31:0] The value used to reload the counter

12.3 WRIIEFEATE

DualTimer IRBHFE 748 FH 771005 12-2 Fiw.
%% 12-2 DualTimer IRENIEFER53E

IPUG533-1.2

HFR

fihiid

DUALTIMERZ1_Init

Initialized DualTimerl

DUALTIMERZ2_Init

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
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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
Get DULATIMER _interrupt_num Get timer ID of DualTimerl or DualTimer2

A A
12.4 &E&it
Gowin_EMPU_M1 37 £F ARM Keil MDK 1 GOWIN MCU Designer % ff
51 DualTimer 2% it
® Gowin_EMPU_M1\ref _design\MCU_RefDesign\Keil _RefDesign\dualti

mer
® Gowin_EMPU_M1\ref design\MCU_RefDesign\GNU_RefDesign\cm1

_dualtimer
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1 3 REPTFHFIEF

13.1 $54iE

Gowin_EMPU_M1 .4 1 M@t APB 2k i) 1] [ 2 2 B A2 iR
SD-Card #it.

e APB =R
o iz

13.2 FHFEMRENX

SD-Card % f7#8 € X W 13-1 Fius.

%% 13-1 SD-Card FFEEEN
AR AR HikwE | KR | WE | YIMGE ik
TRANSDATA | 0x000-Ox | RW 32 0x00000000 | Data registers
1FF

BASEADDR | 0x200 RW | 32 0x00000000 | Base address register

READEN 0x204 RW | 32 0x00000000 | Read enable register
[31:1] Reserved
[0] Enable read

INITIALISED | 0x208 RW 0x00000000 | Initialization register

mswﬂ&ﬁﬁmﬁ%

SD-Card JXZ)FE 78 H ik ik 13-2 fiis.
%% 13-2 SD-Card REIFEFERA A Z

ZHR ik

sd_sector_read Read a sector data
SD_ReadDisk Read a package data
sdcard read package Read whole sd-card data

13.4 &t

Gowin_EMPU_M1 37 £ ARM Keil MDK &1 GOWIN MCU Designer %
B SD-Card &% ¥t
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® Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign\sdcar
d

® Gowin_EMPU_Ma1\ref_design\MCU_RefDesign\GNU_RefDesign\cm1
_sdcard
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14.1 FHE

14.1 $5¥{iE

Fa2 il 2 S L R 4%

Gowin_ EMPU_M1 15 1 M@t AHB B 2L 1 i it 4 il 8% JR 38 % 2% CAN

223

AHB M 2k3 11
54 CAN2.0A il CAN2.0B #p¥ f% 1ISO 11898-1 frifk
CAN FD #pi%
AL RGeS BP AT CAN BLZR I Bh
RIGIMILZRZAA R, LI X KA, DMETES € 1N R 7 H

Ak BB AR YT

14.2 FHEREN

g T E Y 1-16 A4
R G R RF R T M A

CAN Zif74% & XNk 14-1 Fiios o

% 14-1 CAN FEBEX
T A AR | Mihb R | R | W | VIERME | HEk
SRST 0x0000 RW 32 0x0000 | Software reset register
0000 [31:1] Reserved
[0] control reset
1 = start hard reset
0 = cancel reset
CMD 0x0004 RW | 32 0x0000 | Command register
0000 [31:1] Reserved
[0] Enable
1 = working mode
0 = command mode
BRP 0x0008 RW | 32 0x0000 | Baud rate prescalar register
0000 [31:8] Reserved
[7:0] baud rate prescalar
BTN 0x000C RW | 32 0x0000 | Bit timing (nominal) register
0000 [28:24] sjw_nom
[13:8] phseg2_nom, PHASE_SEG2 window’s
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width
[5:0] phsegl _nom, PROP_SEG+PHASE_SEG1
window’s width

BTD

0x0010

RwW

0x0000
0000

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

IS

0x0020

RO

32

0x0000
0000

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 overflow

[4] TX fifo overflow

[1] RX fifo overflow

[0] RX fifo valid

0x0024

RwW

32

0x0000
0000

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

WO

32

0x0000
0000

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

[4] Clear TX fifo overflow status

[1] Clear RX fifo overflow status

[0] Clear RX fifo valid status

RSVD1

0x002C

Reserved

CFG

0x0030

RwW

32

0x0000
0000

Configuration register

[4] Configure disprotexceponres
1 ="‘res’is FORM-ERROR
0 = ‘res’ is exception

[0] Configure isofd

IPUG533-1.2
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1=1SO FD mode
0 = non ISO FD mode
RSVD2 0x0034-0x | - - - Reserved
003C
RXBCFG 0x0040 RW | 32 0x0000 | RX buffer/fifo configuration register
0000 [31:16] RX buffer’s ending offset
[15:0] RX buffer’s start offset
TXBCFG 0x0044 RW | 32 0x0000 | TX buffer/fifo configuration register
0000 [31:16] TX buffer’s ending offset
[15:0] TX buffer’s start offset
TXHBCFG 0x0048 RW | 32 0x0000 | TX high-priority/fifo configuration register
0000 [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 0x0000 | TX buffer retry counter
0000
TXHBRETR | 0x0054 RW | 32 0x0000 | TX high-priority buffer retry counter
Y 0000
TXMSGSTS | 0x0058 RO 32 0x0000 | Transmit message status register
0000 [31:30] TX message status
00 = successfully
10 =retry
11 = failed
[28:0] Message ID
TXHMSGST | 0x005C RO 32 0x0000 | Transmit high-priority message status register
S 0000 [31:30] TX high-priority message status
00 = successfully
10 =retry
11 = failed
[28:0] Message ID
ERRSTS 0x0060 RW 32 0x0000 | Error status register
0000 [4] CRC error
[3] ACK error
[2] FORM error
[1] BIT error
[0] STUFF error
ERRCNTR | Ox0064 RO 32 0x0000 | Error counter register
0000 [24:16] TX error counter
[8:0] RX error counter
RSVD4 0x0068-0x | - - - Reserved
00fc
AF 0x0100-0x | RW | 32 0x0000 | Receive acceptance filter register
100+(4*N) 0000 [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 0x0140-0x | RW | 32 0x0000 | Receive acceptance filter mask register
140+(4*N) 0000 [28:18] Basic ID mask
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[17:0] ID Extension mask
RSVD5 0x0180-0x | - - Reserved
01FC
RXB 0x0200 RO 32 0x0000 | Receive buffer/fifo window register
0000
TXB 0x0204 WO | 32 0x0000 | Transmit buffer/fifo window register
0000
TXHB 0x0208 WO | 32 0x0000 | Transmit high-priority buffer/fifo window register
0000
TXBSTS 0x020C RO 32 0x0000 | Transmit buffer/fifo status
0000 [31] txbwerr
[15:0] txbspace
TXHBSTS 0x0210 RO 32 0x0000 | Transmit high-priority buffer/fifo status
0000 [31] txhbwerr
[15:0] txhbspace
RXBSTS 0x0214 RO 32 0x0000 | Receive buffer/fifo status
0000 [15:0] rxbdepth

14.3 BEhIEFER S E

CAN IREhF2 748 H ik ik 14-2 fiw.
%+ 14-2 CAN REhiERFER 5%

B2 i

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’s width

can_set btn phseg2 nom

Set PHASE SEG2 window’s width

can_set_btn_sjw_nom

Set sjw_nom

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 SEG?2 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 depth

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 hit

Set IE register bits function

can_clear_ie bit

Clear IE register bits function

can_read_ie hit

Get IE register bits function

can_set_ic_bit

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 bhuffer 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

IPUG533-1.2
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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 1D

can_read_errsts

Get error status

can_read_errcntr_rec

Get RX error counter

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_iem

Set AFM ID Extension mask

can_read_afm_iem

Get AFM ID Extension mask

can_set_afm_bidm

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 tdbspace Get txhbspace
can_read txhbsts txbwerr Get txhbwerr
can_read_rxbsts Get rxbdepth

14.4 &t

Gowin_EMPU_M1 % £f ARM Keil MDK F1 GOWIN MCU Designer 14
A CAN 251t

e Gowin_EMPU_Mz1\ref_design\MCU_RefDesign\Keil _RefDesign\can
® Gowin_EMPU_M1\ref _design\MCU_RefDesign\GNU_RefDesign\cm1

_can
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15.1

15.1 $5¥4iE

15:m

Gowin_EMPU_M1 £ 14N AHB #4517 1] 1) LK W Ethernet A5 .

AHB M &P

S2L IEEE802.3 #i H % Ethernet MAC JZ I ThREHE IR
Y FE RGMI/GMI/MII £ 11

SZFF 10/100/1000M %

SCRRAU T AN A, 20 TR R SRR oAl
R P TR R T H B AR S CRC

XFEEBEIN pad DR

LUK M43 2K 481t

SCRE LUK Wi iR 4t vt

Y FF IFG WHELE IhRE

FHF Jumbo R

XHREMNTHEATH Flow Control

¥ FF Management [ mdc. mdio

15.2 FFMREN

Ethernet %717 2% & X an# 15-1 Fiw.

3R 15-1 Ethernet F7FREE X
AT s 44 TR kWA KE | WE | WIGE (P
ETH TX DATA 0x000-0x5FF WO 32 0x00000000 | Transmit data registers
ETH_RX DATA 0x000-0x5FFF | RO 32 0x00000000 | Receive data registers

ETH_TX_LENGTH

0x600 RW 32 0x00000000 | Transmit data length
[31:11] Reserved
[10:0] TX data length

ETH_TX_EN 0x604 RW 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
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[1] TX excessive
[0] TX failed

ETH_TX_IS

0x60C

RO

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

RwW

32

0x00000000

Transmit interrupt enable
[31:1] Reserved
[0] Enable TX interrupt

RESERVED_1

0x618-0x67F

Reserved

ETH_RX_LEGHT

0x680

RO

32

0x00000000

Receive data length

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_MODE

0x700

RwW

32

0x00000000

MIIM operation mode
[31:1] Reserved
[0] MIIM operation mode

MIIM_PHY_ADDR

0x704

RwW

32

0x00000000

MIIM PHY address
[31:5] Reserved
[4:0] MIIM PHY address

MIIM_REG_ADDR

0x708

RwW

32

0x00000000

MIIM reg address
[31:5] Reserved
[4:0] MIIM reg address

MIIM_WR_DATA

0x70C

RwW

32

0x00000000

MIIM write data
[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

RwW

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

RwW

32

0x00000000

MIIM operation enable
[31:1] Reserved
[0] Enable MIIM operation

ETH_MODE

0x724

RwW

32

0x00000000

Ethernet operation mode
[31:3] Reserved

IPUG533-1.2
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[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 EEhIEFFER 5%

Ethernet IXaNFE 78 FH 52 013k 15-2 Fiow.

% 15-2 Ethernet ENTEFFER 5%

B FR R

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

miim_write

MIIM interface transmits data

miim_receive

MIIM interface receives data

15.4 &t

IPUG533-1.2

Gowin_EMPU_M1 37 ## ARM Keil MDK 1 GOWIN MCU Designer #f4:
15 Ethernet %1% 1

® Gowin_EMPU_M1\ref design\MCU_RefDesign\Keil RefDesign\ethern

et

® Gowin_EMPU_M1\ref design\MCU_RefDesign\GNU_RefDesign\cm1

_ethernet
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1 6DDR3 Memory

16.1 $5¥4iE

Gowin_EMPU_M1 % 1 /4Nl AHB &£k i i) DDR3 Memory £t

e AHB RZHE M

o ft 5 TkinifER DDR3 SDRAM #34FF1 E A5 JESD79-3F K Vi 3 75 A AR Ee
B0

o I AERR BRI A TN 16 £

o U F UDIMM W 7EfEH

o URFx8 HUETEIEMINAAS A

o THYRIERKKE 4

o SRR ENLLG 1:2

16.2 FFaaEN

DDR3 #i {728 & X W3k 16-1 fis.

% 16-1 DDR3 HHEHBEN
WA | b WA | R | SR | WliRfE ik
RESERVED | 0x0000 RW 32 0x0 Reserved
WR_ADDR | 0x0004 RW | 32 0x0 Write address register
WR_DATA | 0x0008-0x | RW | 128 | Ox0 Write data register
0014
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
RD_DATA 0x0020-0x | RW 128 | Ox0 Read data register
002c
INIT 0x0030 RW | 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
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[0] Write enable and ending flag
1 =enable
0 = ending

16.3 EXENIEFER 5%

DDR3 IRZNFE 748 FH 7 v Wk 16-2 k.
% 16-2 DDR3 EEhiEFFER 5%

AR Eif
DDR3_Init Initialize DDR3
DDR3 Read Read data from DDR3
DDR3_Write Write data into DDR3
A A
16.4 BE& it

Gowin_EMPU_M1 37 ## ARM Keil MDK 1 GOWIN MCU Designer #{4:
1% ) DDR3 2% ¥ it

® Gowin_EMPU_M1\ref design\MCU_RefDesign\Keil_RefDesign\ddr3
® Gowin_EMPU_M1\ref _design\MCU_RefDesign\GNU_RefDesign\cm1
_ddr3
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Gowin_EMPU_M1 37 #F uC/OS-lIl 1 FreeRTOS # N xUSEI #1E R 4
17.1 uC/OS-III

17.1.1 434E

e uC/OS-ll 2 —ANu[F fEny, wIEAR, 46 &M sen Wiz, EEMES
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