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¥ DK-START-GW2AR18 V1.1 KR &% it

H 1 hR A Tt B
2019/02/19 1.0 HIUERRA o

MCU BB B B /M % 4 CAN. Ethernet. SPI-Flash. RTC.
2019/07/18 11 DualTimer. TRNG. I’C. SPI. SD-Card.

® MCU A& i+ 58 A e Wit LR B 416 1% % DDR3 Memory;
2019/08/18 1.2 _ X

® BE K ITCM. DTCM Size #1 IDE |1 &,

® MCU W& 58 gmFE BT SCRAMT ¥ & SPI-Flash HiE. 5

TR
2019/09/27 13 ® MCU HIHgmiE it SCR AN & 1°C — L 2 777 BIRg;
' ® [5H A MCU B hgm it i AHB2 ¥ @3 I A APB2 3 g 42 1
ol ok 5 ) R

® 25 U MCU B 4H4ufE kit DDR3 Memory 425 5 ] #

® MCU W& i 58 g FE BT RN % % PSRAM;

® Hi¥ MCU %/ GMD V1.0;
2019/12/06 1.4

® H ¥ RTOS &%t

® 1jii AHB2 Fil APB2 ¥ & £k 43 V- A 22 it

® MCU T S FFAMR % £ SD-Card 112 5 IhRE;
2020/03/03 1.5 ® 24 T4 synplify Pro ZR& i, #M15%# DDR3 AR 5 ) il ;

® ¥ FPGA %/ GW2A-18C/GW2AR-18C/GW?2A-55C.

® MCU ZHEIMBIe 217t dss

® MCU ZHFIMBE I At 755

® P JE 6 AHB MLkdEr,
2020/06/12 1.6

® JJE 16/ APB Mz,

® GPIO LR Mg 27,

® I°C i Z Mk,

® &5 T4 SPI-Flash ¥ UG 4k I 55 s

® H¥ C ikt GWIN-9C. GW2A-18C. GW2A-55C &# % 1t;
2021/01/25 1.7 et s

®  FHHSEH W mIRRAFRA,

® MEINANT G 5 S E SR Tk

® GWIN-9C/GWINR-9C TNk UserFlash {F N4 417t ds

o & { 15 ) B
2021/07/21 18 L’EQ%HE’J SPI éﬂ-]:lpk 5 ltﬂg, ‘

® Hiksi4 1T A SynplifyPro 2% ¥t

®  FHSH I UUN IR IRAS o

® GW2AN-9X/GW2AN-18X, & ITCM #1 DTCM Size JilH;

° - -18X, AR % ;
2021/10/12 19 . GW2AN-9X/GW2AN-18X, NI HFFikFIMT1+% DDR3

[ ]

1#%7n4F BlockRAM F] ITCM/DTCM f# k75 % .
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1 RfPE 2R 1.1 RGLEH

1 weses

1.1 R4

Gowin_EMPU_M1 B35 =454, ik 1-1 Fior.

n
B 1-1 RG34
Cortex-M1
IRQI31:0] E; _________ DEBUG |
M Cortex-M1 DTCM
AHB-Lite
AHE B

g ¢ 3 ¢ 1 i

GPIO CAN Ethernet DDR3 PSRAM SPI-Elash AH?;‘E}“
APB B
AHB2APE
AFE
UARTO UART1 Timero Timerl Warch RTC TRNG bual 12C Pl sp-card| | Master
Dog Timer 1261

¥—4%, Cortex-M1 W% ITCM. DTCM;

% 2%, AHB .2k X GPIO. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB Master [1-6];

F =%, APB &4 X UARTO. UART1. TimerO. Timerl. Watch Dog.
RTC. TRNG. DualTimer. 1°C Master. SPI Master. SD-Card. APB Master
[1'16]0

1.2 RGHHE
Gowin_EMPU_M1 35/ 1 R4
® Cortex-M1 W T R 4:;
® AHB-Lite §" JE AHB HZ8F1 APB &gk, RAMEEEI T R4E.
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1 B2

1.2 RYEHE

1.2.1 Cortex-M1 F &%t
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3R RR %

® ARM architecture v6-M Thumb $8 44224, SCHF 16-bit Thumb F1 32-bit
Thumb?2 f5 44 ;

MBS RERIE RS

ARG H A,

o W 5 i AL FELAT O B 2R R X

Hefakl, IR —MRIRE, ¥ REE RGN AR

KN =

- AT B O g

- TRAM ARG A D unks 2

- WA

NVIC

® TINCESM ISR, 1. 8. 16. 32;

® 4 NMREHEFN:

® NI AL ERET F BN RAF A FRAIRGS, PR O B SRR
I P s A R G

® MRS, N Cortex-M1 WAL HRR R4

® WIRITHIMIKX ARG, N Cortex-M1 Wl R4t

- ARECESEEE (fulD AL (reduced) B

a) EEMA: 4 BreakPoint Unit fI 2 /> Data Watchpoint;
b) fAfLiEz: 2 4> BreakPoint Unit f11 1 /> Data Watchpoint;

- AIPCE DAP i [

a) JTAG/SW
b) JTAG
c) SW

Memory

® ITCM: F{A17iitias
- ATDUEBE TR A A AR BN AR A A7 i A
- AEBIEAAEE ST AN B Size (1/2/4/8/16/32/64/128/256KB)
- R A AR T LARC B YR

® DTCM: A7 ftas
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1 RfPE 2R 1.3 &Y

- AT DLIE RN A A6 7 B SR A 2

- EBEUE A g S e DAL B Size (1/2/4/8/16/32/64/128/256KB)
32 (U HE ek R
® Normal #i={
® Small

1.2.2 AHB-Lite Extension F& %t

® AHB &2k, 2 GPIO.CAN.Ethernet.DDR3 Memory.PSRAM.SPI-Flash.
AHB Master [1-6];

® APB &4k, & UARTO. UARTL1. TimerO. Timerl. Watch Dog. RTC.
DualTimer. TRNG. I°C Master. SPI Master. SD-Card. APB Master
[1-16].

1.3 A% 0

Gowin_EMPU_M1 &% 115 X, Nk 1-1 Fior.

+ 11 ZGisOEX
4R 110 fr%e | fik T @ ik
HCLK in 1 ARG -
hwRstn in 1 ARG ENL -
LOCKUP out 1 W% Lockup K2 -
HALTED out 1 M #% Halt Debug IR Debug
JTAG_3 inout |1 TRST
JTAG_4 inout | 1 GND
JTAG 5 inout 1 TDI
JTAG 6 inout 1 GND
JTAG_7 inout | 1 TMS/SWDIO
JTAG_8 inout 1 GND
JTAG_9 inout | 1 TCK/SWDCLK
JTAG_10 inout |1 GND
JTAG_11 inout |1 RTCK Debug
JTAG_12 inout |1 GND
JTAG_13 inout |1 TDO/SWO
JTAG_14 inout |1 GND
JTAG_15 inout |1 RESET
JTAG_16 inout 1 GND
JTAG 17 inout 1 NC
JTAG 18 inout 1 GND
GPIO inout | [15:0] | GPIO % Nt GPIO I/O
GPIOIN in [15:0] | GPIO i\ GPIO

IPUG531-1.9 3(51)




1 RfPE 2R

1.3 &G0

IPUG531-1.9

B /0 figE | ik @ s
GPIOOUT out [15:0] | GPIO #itt non-1/O
GPIOOUTEN out [15:0] | GPIO %ith ke
UARTORXD in 1 UARTO #:i

UARTO
UARTOTXD out 1 UARTO % i%
UART1RXD int 1 UART1 #:i

UART1
UART1TXD out 1 UART1 K i%
TIMEROEXTIN in 1 Timer0 #hBH 7 Timer0
TIMER1EXTIN in 1 Timerl 4MBH Wy Timerl
RTCSRCCLK in 1 RTC B4 32.768KHz RTC
SCL Tnout 1 $3TEHL%“F 2C 10
SDA inout |1 AT EE
SCLIN in 1 FRATEI BN
SCLOUT out 1 AT I B
SCLOUTEN out 1 R AT I B L A 1’c
SDAIN in 1 AT HAR non-I/0
SDAOUT out 1 ERAT R A
SDAOUTEN out 1 FRAT HCE i Hh AT R
MOSI out 1 B & S NS TPN
MISO in 1 B & 3 NN Sty S
SCLK out 1 NS5
NSS out 1 M SILEREE T
SD_SPICLK in 1 SPI B {55
SD_CLK out 1 SD K055
SD _CS out 1 FikfEs
SD_DATAIN in 1 EAEITE TN

SD-Card
SD_DATAOUT out 1 EAEE )
SD_CARD_INIT out 1 WItHEA"0”
SD_CHECKIN in 1 WARA
SD_CHECKOUT out 1 LR R
CAN_RX in 1 EAEITE TN

CAN
CAN_TX out 1 Hoth
RGMIl_TXC out 1 RGMII i gh
RGMII_TX_CTL out 1 RGMII K iE$ i
RGMII_TXD out [3:0] RGMII & i% % Ethernet
RGMII_RXC in 1 RGMII EZUSCA B RGMI
RGMII_RX_CTL in 10 RGMII 42 ik il Interface
RGMII_RXD in [3:0] RGMII 205w
GTX_CLK in 1 RGMII 125MHz I 4t A

4(51)
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1.3 &G0
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B /0 figE | ik @ s
GMII_RX_CLK in 1 GMII FZ2YS
GMIl_RX_DV in 1 GMII 2 fii e
GMIl_RXD in [7:0] | GMII ikt
GMII_RX_ER in 1 GMII 2 Ethernet
GTX_CLK in 1 GMII 125MHz i g\ GMII
GMII_GTX_CLK out |1 GMII % i Interface
GMIl_TXD out [7:0] GMII k5
GMII_TX_EN out 1 GMII K i%ffifg
GMII_TX_ER out 1 GMIl Bk R
MIl_RX_CLK in 1 MII 25
MII_RXD in [3:0] MII FEUSCE A
MII_RX_DV in 1 MII B2l g
MIl_RX_ER in 1 MII i iR
MII_TX_CLK in 1 MII %% I '\E/Itlrl‘emet
MII_TXD out [3:0] | Ml RiE%HE Interface
MII_TX_EN out 1 MII K% {f BE
MIL_TX_ER out 1 MII AR VR
MII_COL in 1 MIl A5 5
MIl_CRS in 1 MIl 35 5
MDC out 1 B T 3 N

Ethernet
MDIO inout | 1 E#L BLBERAET
DDR_CLK_| in 1 50MHz i A\
L T AL
DDR_ADDR_O out [15:0] | Row Hifit. Column Huhil:
DDR_BA O out [2:0] Bank Hihil:
DDR_CS N O out 1 FrikfES
DDR_RAS N_O out 1 Row Hutiki%kiE(E 5
DDR_CAS N_O out 1 Column Hiht ki (55
DDR_WE_N_O out 1 Row & fiifig
DDR_CLK_O out 1 ﬁ%ﬂé DDR3 SDRAM (i} | DDR3
DDR_CLK_N_O out 1 g DDR_CLK_O 55
DDR_CKE_O out 1 DDR3 SDRAM H & i GE15 5
DDR_ODT_O out 1 WAEAE 5 i L PE A% ]
DDR_RESET_N_O | out 1 DDR3 SDRAM Efiif5 5
DDR_DQM_O out [1:0] | DDR3 SDRAM ¥z Biiliifs =
DDR_DQ_IO inout | [15:0] | DDR3 SDRAM %
DDR_DQS_IO inout | [1:0] | DDR3 SDRAM ##i kil {55
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1 R4 Ay 1.3 R%0m M0
B 110 (A g @ s
DDR_DQS _N_I0 inout [1:0] :::j_, DDR_DQS_IO #Mz4} f=
O_psram_ck out [1:0] AL PSRAM (K505 5
O_psram_ck_n out [1:0] 5 O_psram_ck A =57 155
I0_psram_rwds inout [1:0] %SQAM BRI MR
IO_psram_dq inout | [15:0] | PSRAM %

O_psram_reset_n out [1:0] PSRAM E {55
O_psram_cs_n out [1:0] Frie, IRBRL PSRAM
init_calib out 1 WG TE G5
. SHEMNN B, — O
psram_ref_clk in 1 S
F P S Nk TAERSBh, —A
psram_memory _clk | in 1 9 PLL A5 45 HA K (1) vy A I
AT AIAME A PLL
ELASH_SPI_HOLD nout | 1 NG
FLASH_SPI_CSN inout |1 MR IEFE S
FLASH_SPI_MISO |inout |1 BN ES NN & T SPI-Flash
FLASH _SPI_MOSI |inout |1 FE A H RSN
FLASH_SPI_WPN |[inout |1 NC
FLASH_SPI_CLK inout |1 R ERST
APB1PSTRB out [3:0] APB1 PSTRB
APB1PPROT out [2:0] APB1 PPROT
APB1PSEL out 1 APB1 PSEL
APB1PENABLE out 1 APB1 PENABLE
APB1PADDR out [31:0] | APB1 PADDR
APB1PWRITE out 1 APB1 PWRITE APB1
APB1PWDATA out [31:0] | APB1 PWDATA Master [1]
APB1PRDATA in [31:0] | APB1 PRDATA
APB1PREADY in 1 APB1 PREADY
APB1PSLVERR in 1 APB1 PSLVERR
APB1PCLK out 1 APB1 PCLK
APB1PRESET out 1 APB1 RESET
APB2PSTRB out [3:0] APB2 PSTRB
APB2PPROT out [2:0] APB2 PPROT
APB2PSEL out 1 APB2 PSEL
APB2PENABLE out 1 APB2 PENABLE ':‘/IF;Eter 2]
APB2PADDR out [31:0] | APB2 PADDR
APB2PWRITE out 1 APB2 PWRITE
APB2PWDATA out [31:0] | APB2 PWDATA
IPUG531-1.9 6(51)




1 B2

1.3 &G0

IPUG531-1.9

2 /0 hrve | AR T @ itk
APB2PRDATA in [31:0] | APB2 PRDATA

APB2PREADY in 1 APB2 PREADY

APB2PSLVERR in 1 APB2 PSLVERR

APB2PCLK out 1 APB2 PCLK

APB2PRESET out 1 APB2 RESET

APB3PSTRB out [3:0] | APB3 PSTRB

APB3PPROT out [2:0] | APB3 PPROT

APB3PSEL out 1 APB3 PSEL

APB3PENABLE out 1 APB3 PENABLE

APB3PADDR out [31:0] | APB3 PADDR

APB3PWRITE out 1 APB3 PWRITE APB
APB3PWDATA out [31:0] | APB3 PWDATA Master [3]
APB3PRDATA in [31:0] | APB3 PRDATA

APB3PREADY in 1 APB3 PREADY

APB3PSLVERR in 1 APB3 PSLVERR

APB3PCLK out 1 APB3 PCLK

APB3PRESET out 1 APB3 RESET

APB4PSTRB out [3:0] | APB4 PSTRB

APB4PPROT out [2:0] | APB4 PPROT

APB4PSEL out 1 APB4 PSEL

APB4PENABLE out 1 APB4 PENABLE

APB4PADDR out [31:0] | APB4 PADDR

APB4PWRITE out 1 APB4 PWRITE APB
APB4PWDATA out [31:0] | APB4 PWDATA Master [4]
APB4PRDATA in [31:0] | APB4 PRDATA

APB4PREADY in 1 APB4 PREADY

APB4PSLVERR in 1 APB4 PSLVERR

APB4PCLK out 1 APB4 PCLK

APB4PRESET out 1 APB4 RESET

APB5PSTRB out [3:0] | APB5 PSTRB

APB5PPROT out [2:0] | APB5 PPROT

APB5PSEL out 1 APB5 PSEL

APB5PENABLE out 1 APB5 PENABLE

APB5PADDR out [31:0] | APB5 PADDR |\A/|Z|53ter 5]
APB5PWRITE out 1 APB5 PWRITE

APB5PWDATA out [31:0] | APB5 PWDATA

APB5PRDATA in [31:0] | APB5 PRDATA

APB5PREADY in 1 APB5 PREADY

7(51)
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1.3 &G0

IPUG531-1.9

2 /0 hrve | AR T @ itk
APB5PSLVERR in 1 APBS5 PSLVERR

APB5PCLK out 1 APB5 PCLK

APB5PRESET out 1 APB5 RESET

APB6PSTRB out [3:0] | APB6 PSTRB

APB6PPROT out [2:0] | APB6 PPROT

APB6PSEL out 1 APB6 PSEL

APB6PENABLE out 1 APB6 PENABLE

APB6PADDR out [31:0] | APB6 PADDR

APB6PWRITE out 1 APB6 PWRITE APB
APB6PWDATA out [31:0] | APB6 PWDATA Master [6]
APBB6PRDATA in [31:0] | APB6 PRDATA

APBGPREADY in 1 APB6 PREADY

APB6PSLVERR in 1 APB6 PSLVERR

APBGBPCLK out 1 APB6 PCLK

APBGPRESET out 1 APB6 RESET

APB7PSTRB out [3:0] | APB7 PSTRB

APB7PPROT out [2:0] | APB7 PPROT

APB7PSEL out 1 APB7 PSEL

APB7PENABLE out 1 APB7 PENABLE

APB7PADDR out [31:0] | APB7 PADDR

APB7PWRITE out 1 APB7 PWRITE APB
APB7PWDATA out [31:0] | APB7 PWDATA Master [7]
APB7PRDATA in [31:0] | APB7 PRDATA

APB7PREADY in 1 APB7 PREADY

APB7PSLVERR in 1 APB7 PSLVERR

APB7PCLK out 1 APB7 PCLK

APB7PRESET out 1 APB7 RESET

APB8PSTRB out [3:0] | APB8 PSTRB

APB8PPROT out [2:0] | APB8 PPROT

APB8PSEL out 1 APB8 PSEL

APBSPENABLE out 1 APB8 PENABLE

APB8PADDR out [31:0] | APB8 PADDR

APB8PWRITE out 1 APB8 PWRITE AAAZEter 8]
APB8PWDATA out [31:0] | APB8 PWDATA

APB8PRDATA in [31:0] | APB8 PRDATA

APBBPREADY in 1 APB8 PREADY

APB8PSLVERR in 1 APB8 PSLVERR

APB8PCLK out 1 APB8 PCLK
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B /0 free | ik YN
APBSPRESET out 1 APB8 RESET

APBOPSTRB out [3:0] | APB9 PSTRB

APBOPPROT out [2:0] | APB9 PPROT

APB9PSEL out 1 APB9 PSEL

APB9PENABLE out 1 APB9 PENABLE

APB9PADDR out [31:0] | APB9 PADDR

APBOPWRITE out 1 APB9 PWRITE APB
APB9PWDATA out [31:0] | APB9 PWDATA Master [9]
APB9PRDATA in [31:0] | APB9 PRDATA

APBOPREADY in 1 APB9 PREADY

APBOPSLVERR in 1 APB9 PSLVERR

APBOPCLK out 1 APB9 PCLK

APBOPRESET out 1 APB9 RESET

APB10PSTRB out [3:0] | APB10 PSTRB

APB10PPROT out [2:0] | APB10 PPROT

APB10PSEL out 1 APB10 PSEL

APB10PENABLE out 1 APB10 PENABLE

APB10PADDR out [31:0] | APB10 PADDR

APB10PWRITE out 1 APB10 PWRITE Q‘Z‘:ter
APB10PWDATA out [31:0] | APB10 PWDATA [10]
APB10PRDATA in [31:0] | APB10 PRDATA

APB10PREADY in 1 APB10 PREADY

APB10PSLVERR in 1 APB10 PSLVERR

APB10PCLK out 1 APB10 PCLK

APB10PRESET out 1 APB10 RESET

APB11PSTRB out [3:0] | APB11 PSTRB

APB11PPROT out [2:0] | APB11 PPROT

APB11PSEL out 1 APB11 PSEL

APB11PENABLE out 1 APB11 PENABLE

APB11PADDR out [31:0] | APB11 PADDR

APB11PWRITE out 1 APB11 PWRITE ﬁ\ﬂ';':ter
APB11PWDATA out [31:0] | APB11 PWDATA [11]
APB11PRDATA in [31:0] | APB11 PRDATA

APB11PREADY in 1 APB11 PREADY

APB11PSLVERR in 1 APB11 PSLVERR

APB11PCLK out 1 APB11 PCLK

APB11PRESET out 1 APB11 RESET

APB12PSTRB out [3:0] | APB12 PSTRB APB
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APB12PPROT out [2:0] | APB12 PPROT Master
APB12PSEL out 1 APB12 PSEL [12]
APB12PENABLE out 1 APB12 PENABLE

APB12PADDR out [31:0] | APB12 PADDR

APB12PWRITE out 1 APB12 PWRITE

APB12PWDATA out [31:0] | APB12 PWDATA

APB12PRDATA in [31:0] | APB12 PRDATA

APB12PREADY in 1 APB12 PREADY

APB12PSLVERR in 1 APB12 PSLVERR

APB12PCLK out 1 APB12 PCLK

APB12PRESET out 1 APB12 RESET

APB13PSTRB out [3:0] | APB13 PSTRB

APB13PPROT out [2:0] | APB13 PPROT

APB13PSEL out 1 APB13 PSEL

APB13PENABLE out 1 APB13 PENABLE

APB13PADDR out [31:0] | APB13 PADDR

APB13PWRITE out 1 APB13 PWRITE Q‘Z‘:ter
APB13PWDATA out [31:0] | APB13 PWDATA [13]
APB13PRDATA in [31:0] | APB13 PRDATA

APB13PREADY in 1 APB13 PREADY

APB13PSLVERR in 1 APB13 PSLVERR

APB13PCLK out 1 APB13 PCLK

APB13PRESET out 1 APB13 RESET

APB14PSTRB out [3:0] | APB14 PSTRB

APB14PPROT out [2:0] | APB14 PPROT

APB14PSEL out 1 APB14 PSEL

APB14PENABLE out 1 APB14 PENABLE

APB14PADDR out [31:0] | APB14 PADDR

APB14PWRITE out 1 APB14 PWRITE ﬁ\ﬂ';':ter
APB14PWDATA out [31:0] | APB14 PWDATA [14]
APB14PRDATA in [31:0] | APB14 PRDATA

APB14PREADY in 1 APB14 PREADY

APB14PSLVERR in 1 APB14 PSLVERR

APB14PCLK out 1 APB14 PCLK

APB14PRESET out 1 APB14 RESET

APB15PSTRB out [3:0] | APB15PSTRB APB
APB15PPROT out [2:0] | APB15 PPROT Master
APB15PSEL out |1 APB15 PSEL [15]
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APB15PENABLE out 1 APB15 PENABLE

APB15PADDR out [31:0] | APB15 PADDR

APB15PWRITE out 1 APB15 PWRITE

APB15PWDATA out [31:0] | APB15 PWDATA

APB15PRDATA in [31:0] | APB15 PRDATA

APB15PREADY in 1 APB15 PREADY

APB15PSLVERR in 1 APB15 PSLVERR

APB15PCLK out 1 APB15 PCLK

APB15PRESET out 1 APB15 RESET

APB16PSTRB out [3:0] APB16 PSTRB

APB16PPROT out [2:0] APB16 PPROT

APB16PSEL out 1 APB16 PSEL

APB16PENABLE out 1 APB16 PENABLE

APB16PADDR out [31:0] | APB16 PADDR

APB16PWRITE out 1 APB16 PWRITE |\A/|PBt

aster

APB16PWDATA out [31:0] | APB16 PWDATA [16]

APB16PRDATA in [31:0] | APB16 PRDATA

APB16PREADY in 1 APB16 PREADY

APB16PSLVERR in 1 APB16 PSLVERR

APB16PCLK out 1 APB16 PCLK

APB16PRESET out 1 APB16 RESET

EXTFLASHOHSEL out 1 External Flash HSEL

EXTFLASHOHADD out [31:0] | External Flash HADDR

EXTFLASHOHTRAN out [1:0] External Flash HTRANS

EXTFLASHOHWRIT out 1 External Flash HWRITE

EXTFLASHOHSIZE | out [2:0] External Flash HSIZE

EXTFLASHOHBURS out [2:0] External Flash HBURST

EXTFLASHOHPROT | out [3:0] External Flash HPROT External
Instruction

iXTFLASHOHWDAT out [31:0] | External Flash HWDATA Memory

ESEE‘ASHOHMAST out 1 External Flash HMASTLOCK

\E()'\;LF;ASHOHREAD out 1 External Flash HREADYMUX

iXTFLASHOHRDAT in [31:0] | External Flash HRDATA

EXTFLASHOHREAD in 1 External Flash HREDAYOUT

YOUT

EXTFLASHOHRESP | in [1:0] External Flash HRESP

EXTFLASHOHMAST | out [3:0] External Flash MASTER
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EXTFLASHOHCLK | out 1 External Flash HCLK
EXTFLASHOHRESE out 1 External Flash RESET
EXTSRAMOHSEL out 1 External SRAM HSEL
EXTSRAMOHADDR | out [31:0] | External SRAM HADDR
EXTSRAMOHTRAN out [1:0] External SRAM HTRANS
EXTSRAMOHWRIT out 1 External SRAM HWRITE
EXTSRAMOHSIZE out [2:0] External SRAM HSIZE
EXTSRAMOHBURS out [2:0] External SRAM HBURST
EXTSRAMOHPROT | out [3:0] External SRAM HPROT
EXTSRAMOHWDAT out [31:0] | External SRAM HWDATA
A External
EXTSRAMOHMAST out 1 External SRAM Data
LOCK HMASTLOCK Memory
EXTSRAMOHREAD out 1 External SRAM
YMUX HREADYMUX
iXTSRAMOHRDAT in [31:0] | External SRAM HRDATA
EXTSRAMOHREAD in 1 External SRAM
YOUT HREDAYOUT
EXTSRAMOHRESP | in [1:0] External SRAM HRESP
E;\(,TSRAMOHMAST out [3:0] External SRAM MASTER
EXTSRAMOHCLK out 1 External SRAM HCLK
EXTSRAMOHRESE out 1 External SRAM RESET
AHB1HSEL out 1 AHB1 HSEL
AHB1HADDR out [31:0] | AHB1 HADDR
AHB1HTRANS out [1:0] AHB1 HTRANS
AHB1HWRITE out 1 AHB1 HWRITE
AHB1HSIZE out [2:0] AHB1 HSIZE
AHB1HBURST out [2:0] AHB1 HBURST
AHB1HPROT out [3:0] AHB1 HPROT
AHB1HWDATA out [31:0] | AHB1 HWDATA AHB

Master [1]
AHB1HMASTLOCK | out 1 AHB1 HMASTLOCK
AHB1HREADYMUX | out 1 AHB1 HREADYMUX
AHB1HRDATA in [31:0] | AHB1 HRDATA
AHB1HREADYOUT | in 1 AHB1 HREDAYOUT
AHB1HRESP in [1:0] AHB1 HRESP
AHB1HMASTER out [3:0] AHB1 MASTER
AHB1HCLK out 1 AHB1 HCLK
IPUG531-1.9 12(51)
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AHB1HRESET out 1 AHB1 RESET

AHB2HSEL out 1 AHB2 HSEL

AHB2HADDR out [31:0] | AHB2 HADDR

AHB2HTRANS out [1:0] | AHB2 HTRANS

AHB2HWRITE out 1 AHB2 HWRITE

AHB2HSIZE out [2:0] | AHB2 HSIZE

AHB2HBURST out [2:0] | AHB2 HBURST

AHB2HPROT out [3:0] | AHB2 HPROT

AHB2HWDATA out [31:0] | AHB2 HWDATA AHB
AHB2HMASTLOCK | out 1 AHB2 HMASTLOCK Master [2]
AHB2HREADYMUX | out 1 AHB2 HREADYMUX

AHB2HRDATA in [31:0] | AHB2 HRDATA

AHB2HREADYOUT | in 1 AHB2 HREDAYOUT

AHB2HRESP in [1:0] | AHB2 HRESP

AHB2HMASTER out [3:0] | AHB2 MASTER

AHB2HCLK out 1 AHB2 HCLK

AHB2HRESET out 1 AHB2 RESET

AHB3HSEL out 1 AHB3 HSEL

AHB3HADDR out [31:0] | AHB3 HADDR

AHB3HTRANS out [1:0] | AHB3 HTRANS

AHB3HWRITE out 1 AHB3 HWRITE

AHB3HSIZE out [2:0] | AHB3 HSIZE

AHB3HBURST out [2:0] | AHB3 HBURST

AHB3HPROT out [3:0] | AHB3 HPROT

AHB3HWDATA out [31:0] | AHB3 HWDATA AHB
AHB3HMASTLOCK | out 1 AHB3 HMASTLOCK Master [3]
AHB3HREADYMUX | out 1 AHB3 HREADYMUX

AHB3HRDATA in [31:0] | AHB3 HRDATA

AHB3HREADYOUT | in 1 AHB3 HREDAYOUT

AHB3HRESP in [1:0] | AHB3 HRESP

AHB3HMASTER out [3:0] | AHB3 MASTER

AHB3HCLK out 1 AHB3 HCLK

AHB3HRESET out 1 AHB3 RESET

AHB4HSEL out 1 AHB4 HSEL

AHB4HADDR out [31:0] | AHB4 HADDR

AHB4HTRANS out [1:0] | AHB4 HTRANS |\A/||;ther 4]
AHB4HWRITE out 1 AHB4 HWRITE

AHB4HSIZE out [2:0] | AHB4 HSIZE
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AHB4HBURST out [2:0] AHB4 HBURST

AHB4HPROT out [3:0] AHB4 HPROT

AHB4HWDATA out [31:0] | AHB4 HWDATA
AHB4HMASTLOCK | out 1 AHB4 HMASTLOCK
AHB4HREADYMUX | out 1 AHB4 HREADYMUX
AHB4HRDATA in [31:0] | AHB4 HRDATA

AHB4HREADYOUT | in 1 AHB4 HREDAYOUT

AHB4HRESP in [1:0] AHB4 HRESP

AHB4HMASTER out [3:0] AHB4 MASTER

AHB4HCLK out 1 AHB4 HCLK

AHB4HRESET out 1 AHB4 RESET

AHB5HSEL out 1 AHB5 HSEL

AHB5HADDR out [31:0] | AHB5 HADDR

AHB5HTRANS out [1:0] AHB5 HTRANS

AHB5HWRITE out 1 AHB5 HWRITE

AHB5HSIZE out [2:0] AHBS5 HSIZE

AHB5HBURST out [2:0] AHB5 HBURST

AHB5HPROT out [3:0] AHB5 HPROT

AHB5HWDATA out [31:0] | AHB5 HWDATA AHB
AHB5HMASTLOCK | out 1 AHB5 HMASTLOCK Master [5]
AHB5HREADYMUX | out 1 AHB5 HREADYMUX
AHB5HRDATA in [31:0] | AHB5 HRDATA

AHB5HREADYOUT | in 1 AHB5 HREDAYOUT

AHB5HRESP in [1:0] AHB5 HRESP

AHB5HMASTER out [3:0] AHB5 MASTER

AHB5HCLK out 1 AHB5 HCLK

AHB5HRESET out 1 AHB5 RESET

AHBG6HSEL out 1 AHB6 HSEL

AHB6HADDR out [31:0] | AHB6 HADDR

AHB6HTRANS out [1:0] AHB6 HTRANS

AHB6HWRITE out 1 AHB6 HWRITE

AHB6HSIZE out [2:0] AHB6 HSIZE

AHB6HBURST out [2:0] AHB6 HBURST Q‘;Eter [6]
AHB6HPROT out [3:0] AHB6 HPROT

AHBG6HWDATA out [31:0] | AHB6 HWDATA
AHB6HMASTLOCK | out 1 AHB6 HMASTLOCK
AHB6HREADYMUX | out 1 AHB6 HREADYMUX
AHBG6HRDATA in [31:0] | AHB6 HRDATA
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AHB6HREADYOUT | in 1 AHB6 HREDAYOUT
AHB6HRESP in [1:0] AHB6 HRESP
AHB6HMASTER out [3:0] AHB6 MASTER
AHB6HCLK out 1 AHB6 HCLK
AHB6HRESET out 1 AHB6 RESET

~. : LN
14 ARG HIFES T
Gowin_EMPU_M1 R& 54, Wk 1-2 P,
* 12 RGHFEST
Resources .

Configuration LUTs Registers | BSRAMs | DSP Macros
Cortex-M1 Minimum and No Peripherals 3034 1046 8 0
Cortex-M1 Default and No Peripherals 5237 2322 32 2
Cortex-M1 Default and Peripherals

(GPIO/UART/Timer/WatchDog) 6961 3103 32 2
Cortex-M1 Default and All Peripherals 21029 12929 48 2

IPUG531-1.9
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2 WA B

2.1 TEARERER

2.1 BEHIAE

DK-START-GW2A18 V2.0
GW2A-LV18PG256C8/I7
GW2A-18C (C fix)

® DK-START-GW1N9 V1.1
GW1N-LV9EQ144C6/I5
GW1N-9C (C i)
® DK-START-GW2A55 V1.3
GW2A-LV55PG484C8/I7
GW2A-55C (C fi)
® DK-START-GW2AR18 V1.1
GW2AR-LV18EQ144PC8/I7
GW2AR-18C (C fiR)
2.2 RHIE
Gowin_V1.9.8.01 XU I
2.3 IP Core Generator T E

24 THITH

IPUG531-1.9

2 BHRIRE

= oA R AL IP Core Generator T2, H THECE M4
Gowin_EMPU_MZ1 {41t

= IR AR AL R 2 T B Programmer, FT R ST S0

N# T H Programmer 1 H 72, 155% SUG502, Gowin
Programmer /7 /755
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http://cdn.gowinsemi.com.cn/SUG502.pdf

2 WA B 2.5 Hitiife

2.5 &itiRiE
Gowin_EMPU_M1 f {3 i A2

1. IP Core Generator T. B[t & Cortex-M1. APB Bus Peripherals 1 AHB
Bus Peripherals, 7*4: Gowin_EMPU_M1 f@{4#it, ST

2. SEHIML Gowin_EMPU_M1 Top Module, S A3t #EEH %1t
5 Gowin_EMPU_M1 Top Module;

YIER 2 AR 7 24 3 5

i 254 T A GowinSynthesis®%: &

AT RiAi 4 T2 Place & Route fi @ fizk, =AM &SRS
f#F N L E Programmer, N #8E# 1 HG I 20

o g A~ W
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3 LREMEIR

3.1 TrEG) g

3.1 T8
311 FEIEE

AT I s wIR A, Bk “File > New..

Project”, €% FPGA Design L., K 3-1 Fizw.
3-1 ## FPGA Design T2

TIERR

. > FPGA Design

8 : 4 5 ot
[ -4 v S8
Recent Projects:
Quick Start
= b= =
N $Hr New 7 pe
~ Projects Q
Tool =1 FPGA Design Project

~ Files
[ & Verilog File
A [ VHDLFile

[ Physical Constraints File

& Timing Constraints Fil v
T iming Constraints File
Create a FPGA design project. 3
You will be able to add or create RTL sources, run synthesis,
place & route, and program your device.
Start Page B

IPUG531-1.9
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3 THREMR 3.1 TG

3.1.2 IRETIERAMRFERE
N LREAFR, EFETRERSE, WK 3-2 Fis.
3-2 ®ETIZAMMEBERE

W Project Wizard

Project Name
B Project Name

Select Device Enter a name for your project, and specify a directory where the project will be stored. The directory will be
created if it doesn't exist.

MName: |gowiniempu7m1| |

Create in: |F:\ ‘

[ Use as default project location

3.1.3 EFERRH

1% Series. Device. Package. Speed # Part Number, 1/ 3-3 fip
TN

PABAE T & T 2L DK-START-GW2A18 V2.0 JT & i % it A fil,
THR.

® Series: GW2A

Device: GW2A-18C

Package: PBGA256

Speed: C8/I7

Part Number: GW2A-LV18PG256C8/I7

IPUG531-1.9 19(51)




3 TR 3.2 it

& 3-3 IEFFER G

A Project Wizard

Select Device
Project Name

E» Select Device Specify a target device for your project
Summary Filter
Series: | GW2A | Device: GW2A-18C =
Package: |PBGA256 -
Speed: Cca/17 -

Part Number Device Package Speed  Voltage 10 LuT Fl
GW2A-1V1B8PG256C8/I7 Gwaa-18C PBGA256 | CB/I7 20736

< Back

(

Cancel

3.14 SR TIE60E

i 3-4 Pros, SERGHTiE TR .
B 3-4 SER T 1202

Ay Project Wizard

X
Summary
Project Name
Select Device Project
@ sy Name: gowin_empu_ml

Directory: F:\
Source Directory: F:igowin_empu_mlisrc
Implementation Directory: F:\gowin_empu_mliimpl

Device
Part Number: GWZA-LV18PG256C3/I7
Series: GW2A
Device: GW2A-18C
Package: PBGA256
Speed: C8/I7

< Back Cancel
3.2 @RIt

{fiF IP Core Generator T.H, 74 Gowin_EMPU_M1 ¥t .

EPSE AL “Tools > IP Core Generator” 8¢ T. 4% IP Core Generator
“ & 7, ¥TIF IP Core Generator.

1%E# “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_EMPU_M1 1.6”, 41 3-5 ffizr.
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3 TREREAR

3.2 fififf it

IPUG531-1.9

& 3-5 #%&#F Gowin_EMPU_M1

{ GOWIN FPGA D

Design

Design  Process

ner - [IP Core Generator]

Hle Edit Project Jools Window Help

gowin_empu_m -

[E] cwaa-wisecasecant

Name Version

v I Hard Module
ADC
BandGap
o
DsP
13
10
MIPLDPHY_RX
Memory
somi
User Flash
v 1 Soft 1P Core
5P and Mathematics
Interface and Interconnect
Memory Control
v [ Microprocessor System
Bus Bridge
Hard-Core-MCU
v [ SoftCore-MCU
& Gowin EMPU_ M1 16

% Gowin_PicoRV32 12
S RiscV AE250 11
Multimedia
Deprecated

Hierarchy Sart Page

Console

%

Console

Message

Gowin_EMPU_M1

Information

Type: Gowin_EMPU_M1
Vendor: GOWIN Semiconductor

Summary

Gowin_EMPU_M1 indudes Cortex-M1 and AHB-Lite interface.

Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA. Cortex-M1 is ARM architecture v6-
M, supports thumb Instruction set architecture. There is an operating system extension option, f this option Is Implemented,
functionality within the processor is enable that is capable of running an operating system. Data endianness is configurable.
Instructions and system control registers, debug resources and debu are always little-endian. The nested vectored
interrupt controller is closely integrated with the processor to achieve low latency interrupt processing. The debug can be
configured to full or reduced mode. Full debug includes four breakpoint units and two data watchpaint units, reduced debug
indudes two breakpoint units and one data watchpoint units. Cortex-M1 supports 32-bit hardware multipher, users can choose
either the standard multiplier or a smaller, lower performance multiplier implementation.Users can select internal ITCM or external
flash as instruction memory. Users can select internal DTCM or external ram as data memory.

AHB-Lite interface is a bus interface suitable for high-performance synthesizable designs. It defines the interface between

components, such as masters, Interconnects, and slaves. Gowin extends AHB-Lite to AHB bus and APB bus. AHB bus Indudes

AHB1 and AHB2, AHB1 loads GPIO, CAN, Ethernet, DDR3, PSRAM, SPI-Flash; AHB2 is extended to AHB Master [1-6] for users to
design AHB peripherals. APB bus includes APB1 and APB2, APB bus loads UARTO, UART1, Timer0, Timer1, Watch Dog, RTC,

DualTimer, TRNG, 12C, SPI, SD-Card; APB2 is extended to APB Master [1-16] for users to design APB peripherals. v

Design Summary . 1P Core Generstor o

FT7F Gowin_EMPU_M1, Gowin_EMPU_M1 £ 4K &, tn& 3-6 Fix,
f1FE Cortex-M1. APB Bus Peripherals 1 AHB Bus Peripherals it & i% i .

% 3-6 RLIELE

Gowin EMPU M1 ? X
File
Device:  [GW2A-18C | Part Number: [GW2A-LV18PG256C8/17 |
Create In: |F:\gnwiniempuiml\src\gnwiniempuirﬂI ‘
Language: |Verilog ¥ | Synthesis Tool: GowinSynthesis -
Corte-M1
1RQ[310]
—
AHB-Lit=
AHB Bus
| GRO | | can | |Eﬂ|emet |DDR3 ‘ |PSRAM‘ ‘ SPI-Flash | ”*B“M;“i"
APE Bus.
AHE 24P
Wistch Dusl FB Master|
|UAWO‘ ‘UART'|| |T|mer0| |T\mer'|‘ Dog | | RTC | |TRNG | ‘TIFHEI’ ‘ | 12C | | SRl | ‘SDCard‘ r\n_‘m]
o
%
2
Cancel
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3.2 it

3.2.1 Cortex-M1 FE4F151T
Cortex-M1 5 11 B ik I,

m#E 3-1 s

2= 3-1 Cortex-M1 B EiETR
fic B 5 T ik
Number of fii & Cortex-M1 ZhEHbids, wlik$e 1 8¢ 8 8% 16 8% 32, ERiAN

interrupts

32,

OS Extension

BiL & Cortex-M1 J& 5 S FrEME R Gt, BRIANSCER.

Small Multiplier

AL E Cortex-M1 small #CREff3feiL4s, BRIAN normal #Ex.

Big Endian

P & Cortex-M1 dis Kot 20, BRI/t ot

Enable Debug

f#igE Cortex-M1 Debug Zhifig, BRIANfERE Debug.

Debug Port Bic B A A8 2 11, AT LAk JTAG X Serial Wire 5 JTAG and Serial
Select Wire, ERiAN JTAG and Serial Wire.
Small Debug it & Small B IRAE, ERUN Full #2028
ITCM Select BN RSN IE S A2, BRI AN EBIE 1A 25
fic & I FE S A7l 4% Size, W LLEFE 1/2/4/8/16/32/64/128/256KB.
® GWI1N-9/GWINR-9/GW1N-9C/GWINR-9C f; kik#% 32KB,
ZRIN N 16KB;
TCM Size ® GW2AN-9X/GW2AN-18X #; Kik ¥k 32KB, Zkih 16KB;
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-1
8C fx Kik#% 64KB, ZRil\ N 32KB;
® GW2A-55/GW2A-55C/GW2AN-55C i ki%#% 256KB, ZRil A
64KB.
Initialize ITCM e ITCM WI4a1k, BRIANEER].
ITCM NN i
Initialization Path | 'TCM WIRE ST
DTCM Select PR AN B S, BRI S B A 2%
fic & P I B A 2% Size, W] LLEFE 1/2/4/8/16/32/64/128/256KB.
® GWI1N-9/GW1NR-9/GWI1N-9C/GW1NR-9C iz Kik#¢ 32KB,
2RI N 16KB;
DTCM Size ® GW2AN-9X/GW2AN-18X i Kik$& 32KB, ZRiA A 16KB;

® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-1
8C fx Kik# 64KB, ERi\ N 32KB;

® GW2A-55/GW2A-55C/IGW2AN-55C £ Kk 256KB, ERilN
64KB.

IPUG531-1.9

Xt Cortex-M1, FTH Cortex-M1 FHC & % 1,

i 3-7 fros, i

HECE . G BT &
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& 3-7 Cortex-M1 Bt & %R

% Cortex-M1

Cortex-M1

HCLK

SYSRESETn

DBGRESETN

nTRST

TCI

SWCLKTCK

SWDITMS.

IRQB10]

NMI

EDBGRQ

DBGRESTRRT

HREADY

HRESP

U S N NN N N

HRDATAR10]

LOCKUP
HAITED
mAGTOR
nTDOEN
SWDO
SWDOEN
e
SYSRESETRE
DEGRESTARTED
HTRANS[10]
HBURST[20]
HPAROT24)]
HEIZE[20]
HWRITE
HMASTLOCK
HADDR[Z10]

HWDATA[31:0]

R R R EREEE IR EEE

Gowin Cortex-M1

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into Gowin
FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, QS extension, small or normal
multiplier, big or little endian, full or small debug, debug port.

EARE

Common  Debug  Memory
MNumber of interrupts

[OR!

[OF:]

016

® 32

QS Extension
[ Small Multiplier
[] 8ig Endian

VeFEE I BCE LT, 1 3-8 s, Al ARCE FIiECR . IER ST .
e s B AUR B A7 1 4% 2

[#] 3-8 Cortex-M1 BHEE

% Cortex-M1

Cortex-M1

HCLK

SYSRESETn

DBGRESETR

nTRST

oI

SWCLKTCK

SWDITMS

IRQB10]

NMI

EDBGRQ

DEGRESTART

HREADY

HRESP

Py by b bbb e b

HRDATAE]

LOCKUP
HAITED
TTAGTOR
nTDOEN
SWDO
INDOEN
™o
SISRESETREQ
DBGRESTARTED
HTRANS1:0]
HBURST[20]
HPROTI20]
HSIZE[20]
HWRITE
HMASTLOCK
HADDR310]

HWDATA[31:0]

RRERRREEEERERERE

Gowin Cortex-M1

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated inta Gowin
FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or normal
multiplier, big or little endian, full or small debug, debug port.

Common  Debug  Memory
MNumber of interrupts

o1

Os

Q16

@ 32

08 Extension
[ small Multiplier
[ 8ig Endian
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o HINHERE
AL 1 B 8 B 16 B 32, FWILARCE 1 Bk 8 NEk 16 ~Ek 32 A
i, BRIAN 32 4
o BIFRGY RICE
IR i%EFE, W Cortex-M1 ¥ FESCRFRIE R G0, BRUNSCRARIE R G &
® JiLan (Nl E
W ERE, W Cortex-M1 3 KF Small 3fe72:4%, 5 3 FF Normal Feik s,
ZRA Normal 367285 .
® i ik A
INARGEFE, N Cortex-M1 SCRPEGE Rumg 2, 75 W SR Bde /N o % 5
BRI/ 3o
WilECE
Ve AN BRI, & 3-9 prow, ALARC EAERE BN, e A
AR 2
3-9 Cortex-M1 iR ELE
S Cortex-M1 ? X
Cortex-M1 o
Gowin Caortex-M1 is intended for deeply embedded applications that is integrated into Gowin
FDGAGmwin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or norma |
. Lockp .- multiplier, big or little endian, full or small debug, debug port.
:: pecRsE "::{’EN > Commaon Debug Memory
" g Enable Debug
- ol i [T
SYSRESETREQ [— O JTAG
B DBGRESTARTED [—> (O Serial Wire
g e WTRNSIT] = | @) JTAG and Serial Wire
e M HBURST[20] i
— EDEGRG HPROTZ0] il [ small Debug
— HRESP ::::S;:C; ::
=t HROATAE 1] HVDEA] i
Cancel
® Enable Debug
5% £ Enable Debug, Cortex-M1 Z#7HRTh#E, M Cortex-M1 A~
SCHFRATIRE, BRIAAAERE Debug.
o lENME
A] LU #E IJTAG 55 Serial Wire 5 JTAG and Serial Wire, ERilA IJTAG
and Serial Wire.
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o A EIANE
1% $% Small Debug, ] Cortex-M1 374F Small B 8E, 75057
£ Full #BEx0AES, BRAA Full B

FiEicE
P ENC B IR, ik 3-10 Fran, ALAECE ITCM Al DTCM.
[&] 3-10 Cortex-M1 e =

Cortex-M1 ? x
Cortex-M1 [5.5]
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into Gowin
FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, O extension, small or normal
- multiplier, big or little endian, full or small debug, debug port.
e 1ocip plier, big 9 9p
HATED —
—| SYSRESETh
TTAGTOP —
—# DEGRESET
nTDOEN [— Common  Debug  Memary
&) nTRST SWDO
ITCM
— DI SWDOEN —-
ITCM Select
— e SWCLKTCK ™o
SYSRESETREQ — @ Internal Instruction Memary
— SWDITMS.
DBGRESTARTED —# (O External Instruction Memory
— ! [ROE10]
HTRANS[10] i
ITCM Size: |32 KB =
g HBURSTIZ] pmeile 12
o spacra HEROTEG] e Initialize 1TCM
| DBGRESERT HSIZE[Z0] peils ITCM Initialization Path: | F\gowin_empu mT\bootloader
HWRITE —
B (Y DTCM
HMASTLOCK —4
—{ HRESP DTCM Select
HADDRIIA] pei
=t HRDATAR1] HINDATAE0] i @ Internal Data Memory
O External Data Memory
Gowin Cortex-M1
DTCM Size: |32KB ~

® |TCM Select it &

- AJPLEFE Internal Instruction Memory 5% External Instruction
Memory, ERiA Internal Instruction Memory;

- Internal Instruction Memory: H#B1E417fi#s, 7 N Block RAM £
PEAEAERIR, fas il 0000000005

- External Instruction Memory: #M#5417fif#%, 41 DDR3/Flash,
HC R HE 000000000,

® |TCM Size fiL &
- HIERZME: Ei%4F Internal Instruction Memory;

- ATPA%ERE 1KB 1Y 2KB &}, 4KB 1Y 8KB &} 16KB i 32KB 1k 64KB 5¥
128KB 5f 256KB;

- GWI1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM Size f Kik$
N 32KB, ERiA N 16KB;

- GW2AN-9X/GW2AN-18X, ITCM Size & Ki%kFt N 32KB, BRiAH
16KB;
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- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM Size & KikEFE N 64KB, ERi\ N 32KB;

- GW2A-55/GW2A-55C/GW2AN-55C, ITCM Size £z Kk N 256KB,
ZRIN N 64KB.

ITCM Initialization it &
- EUERSEAH: E%EFE Internal Instruction Memory;

- WRIEFE Initialize ITCM, NISCHF ITCM #1451k, W LLE ITCM
Initialization Path 5 A\ ITCM #4518 S #8547 s

- IR BAEF A SPI-Flash F#Esh 7, ITCM HIEEEAR HE A F
] ITCM Size T AA A bootload SCAFEE4E

vardl |
#E!

ITCM Initialization Path RIS, AR DA FHmAE"\r" "\n" 55/ L FRH
SRR AR

DTCM Select it &

- AJPLI%E#E Internal Data Memory &% External Data Memory, kil
Internal Data Memory;

- Internal Data Memory: WN#EEA %5, F P Block RAM {417
i weIR, dfHihk 0x20000000;

- External Data Memory: AN fFf##s, 41 DDR3, Eihthil
0x20100000.

DTCM Size it &
- RIS Cik#F Internal Data Memory;

- A[LLIERE 1KB BY 2KB B 4KB 1} 8KB EY 16KB &} 32KB &% 64KB 1
128KB &} 256KB;

- GWI1N-9/GW1NR-9/GWIN-9C/GWINR-9C, DTCM Size & ki%#%
4 32KB, BRiAH 16KB;

- GW2AN-9X/GW2AN-18X, DTCM Size & Ki%E# N 32KB, FRilHN
16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
DTCM Size & Kik# K 64KB, ZRi\ AN 32KB;

- GW2A-55/GW2A-55C/GW2AN-55C, DTCM Size f Kk N
256KB, BRil N 64KB.

ITCM 5 DTCM Size it & [R ]

- EUHESA: CEFE Internal Instruction Memory F1 Internal Data
Memory;
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E!

GW1N-9/GW1NR-9/GW1N-9C/GWINR-9C, ITCM & DTCM kX
AL E Ny 32KB, 15 ITCM B DTCM F-/AN7E4iE 2% U fc & A4 32KB,
N 7 — A FfiE s ok R RERC B A 16KB;

GW2AN-9X/GW2AN-18X, ITCM 8¢ DTCM #x KA it & & 32KB,
W5 ITCM 5 DTCM AN S OB E N 32KB, M A — /N7l 2d i
KHBERCE N 16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM B{ DTCM #H KA B N 64KB, W1 ITCM B DTCM F/4NF
figas CC B N 64KB, N 75— M as i K REElC B N 16KB;

GW2A-55/GW2A-55C/GW2AN-55C, ITCM B DTCM & KAJEC & N
256KB, Wl ITCM 8 DTCM A7 a8 CLC & N 256KB, | 75—
MR i R REERC B N 16KB.

4k BlockRAM ] ITCM/DTCM fR W 7%

Witk UserFlash {15 4 121t 2

GW1N-9C/GW1NR-9C 7] LLik# N ik UserFlash 1E ATE &7t vs »
SR MSZELRY, 1ES

2 .. \solution\running in userflash\DK START GWI1N9 V1.1, #§
A 174k 288 iE L HE 0x00000000.

Fi 4 DDR3 fiig & 17 fiti#s AR A7 fiti 7

] LLIEFE 4 DDR3 1R ATe &t ss AR At as, SH &I AS
K, 5S

2% .. \solution\running in ddr3\DK START GW2A55 V1.3, {841
fti#e L a5l 0100000, HdE A7 il 75 L 453 ik 0x20100000.

Ak g FE k) BIN SO T #:8) F 4k SPI-Flash, b HLS M4 SPI-Flash #iz ¢4 % DDR3
B4 170 Btk B S 20384

3.2.2 AHB-Lite Extension {31t

AHB-Lite Extension it & &I 3-2 Frx.
%% 3-2 AHB-Lite Extension it &i%15

Pic £ 3% 20 Efiba

Enable GPIO f#ifE GPIO, BRikxMl.

Enable GPIO I/O f#i5€ GPIO inout i 12844, BRIAERE.

Enable CAN ffifit CAN, BRIAKH.

Buffer Depth CAN i£$% Buffer Depth, ZRIAE N 256.

Enable Ethernet {fif¢ Ethernet, ZRINSEH].

Interface Ethernet % Interface (RGMII/GMII/MIN), ERik N RGMII.
RGMII Input Delay RGMIl input delay, ZRiA{E A 100,

MIIM Clock Divider MIIM clock divider, ERIMEA 20.
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Fic B 1L 751

Eiiipay

Enable DDR3

{§ift DDR3 Memory, Rk,

Enable PSRAM

ffige PSRAM, BRIAKH.

Enable SPI-Flash

ff §¢ SPI-Flash N #IhEER Memory . 5. ERRIhEE,
BRI

Enable AHB Master [1] | {52 AHB Master [1], ERIAKH.
Enable AHB Master [2] | it AHB Master [2], ERIAFKH].
Enable AHB Master [3] | {152 AHB Master [3], ERIAKH.
Enable AHB Master [4] | it AHB Master [4], ERIAFKH].
Enable AHB Master [5] | {152 AHB Master [5], ERIAK M.
Enable AHB Master [6] | f#ifit AHB Master [6], BRI\ .

Enable UARTO

iR 10, ERIAKH.

Enable UART1

flge s 1, BRIAKH,

Enable Timer0

fHREE & 0, BRINK M.

Enable Timerl

fligeEm 4 1, BRAKH,

Enable WatchDog fiReE 1140, BRIAKH

Enable RTC ffife RTC, BRINKM.

Enable TRNG ffihE TRNG, BRIACH.

Enable DualTimer {§fE DualTimer, ZRiAFI .
Enable I°C g 1°C, BRINSEMI.

Enable I°C I/0 flifig 1°C inout 3t (1267, BRIAEifg
Enable SPI fdifiE SPI, BRIAKH .

Enable SD-Card fiifit SD-Card, ERINFH].

Enable APB Master [1] | f#5& APB Master [1], ZRiAK .
Enable APB Master [2] | f{i5& APB Master [2], ERIAKH.
Enable APB Master [3] | f# 5% APB Master [3], ERilK .
Enable APB Master [4] | f{i5& APB Master [4], ERIAKH.
Enable APB Master [5] | {if¢ APB Master [5], ERIACHA .
Enable APB Master [6] | {{i5& APB Master [6], ERIAK .
Enable APB Master [7] | f#ifit APB Master [7], ERIAIEH.
Enable APB Master [8] | f{i5& APB Master [8], ERiAK .
Enable APB Master [9] | f# 5 APB Master [9], ERiAK .
Enable APB Master [10] | {#i5& APB Master [10], ZRik %A,
Enable APB Master [11] | {#/% APB Master [11], ERIAKH.
Enable APB Master [12] | {{i§& APB Master [12], ERiACH.
Enable APB Master [13] | {#/% APB Master [13], BRilCH].
Enable APB Master [14] | {5 APB Master [14], ERiASCHA.
Enable APB Master [15] | {#/% APB Master [15], BRilI<iH].
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Eiiipay

Enable APB Master [16]

{§ifk APB Master [16], ZRiAFEH.

GPIO Bt &
X E ¥ GPIO,

A DL AL E GPIO, i 3-11 Fizs.

5% £ Enable GPIO, ] Gowin EMPU_M1 % #f GPIO, ZRIAKH;
W 4% Enable GPIO, AL E GPIO i I 257
R % Enable GPIO I1/0O, ] GPIO 32 F inout % N %y Hiui 12880, Bk

N = Y
U\ o
(&2
3-11 GPIO fit B
GPIO ? =
GPIO &
5 )
The Cortex-M1 Core of GowiniEMPU7M1 interacts with GPIO block through AHB bus. The GPIO
block interconnects With FPGA Fabric where user implements general purpase /O functions. This
AHE GPIO is a general purpose I/ interface unit and provides a 16-bit 1/O interface. Users can
select inout or infout/en signals as GPIO's ports.
Q310 i
— RESETr
NM| =
Options
Configuration
— PORESRTh
J—— Enable GPIO
Interface Type:
Enable GPIO I/O
Gowin AHB Bus

CAN BB

Wi AT CAN, FILAEFERCE CAN, 4k 3-12 Fiors.
® {5 i%k+¢ Enable CAN, Il Gowin EMPU_M1 37#f CAN, ERIASEH;
® R4 i%kFk Enable CAN, A LLEC & Buffer Depth;:
® :F% Buffer Depth, [ & Buffer Depth, ERINME N 256.

IPUG531-1.9
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[& 3-12 CAN Bt &
el P
i -
Gowin AHB Bus
Cancel
Ethernet BL B
X7 IF Ethernet, 7] LLEFACE Ethernet, 1 3-13 Fix.
® Rk + Enable Ethernet, | Gowin_EMPU_M1 3 #f Ethernet, ZRiA
M
® N &1L Enable Ethernet, WITLIALE Interface. RGMII Input
Delay. MIIM Clock Divider.
- %&F Interface, AJLLERFEELE RGMIL. GMILL MII 8 GMII/MII, B
AN RGMIIL;
- IRIEFE Interface 4 RGMII, I A] DLk #AAC B RGMII Input Delay,
ERINE N 100;
- ## MIIM Clock Divider, ] LAFCE MIIM Clock Divider, ERIAE N
20,
® 1% Interface ¥ RGMII B GMII, NIl 1 GTX_CLK WA Zi#: A\ 125MHz
INEZ RPN
IPUG531-1.9 30(51)
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& 3-13 Ethernet At E

Ethernet 7 X

Il

Ethernet &

The Cortex-M1 core of Gowin_EMPU_M1 interacts with Ethernet block through AHB bus.The Ethernet
block is a fully verified black, which can implement Ethernet MAC layer function and provide
RGMII/GMIIMIl interface to connect ta PHY IC. The black implements MAC layer pratacal.

—{ SYSRESET IRQ[10] ===
NI
— PORESRTh
-
— RGMI_RXC
10 -
—| RGMII_RX_CTL Options
RaMILTXC [—- Configuration
] RGMII_RXD[30] -
REMILTRCTL Enable Ethernet
Interface: RGMII =
—B{GTXCLK ~
RaMILTXELE0] (=4 RGMII Input Delay:
MIIM Clock Divider:

Gowin AHE Bus

DDR3 &
X E¥TJF DDR3, #] LLiEFEACE DDR3, Wikl 3-14 fras.

® R %k#$E Enable DDR3, Ml Gowin_EMPU_M1 % ¥ DDR3
Memory, ERIAIEH;

DDR3 A &I 4% 150MHz;

DDR3 i 1 DDR_CLK_I, %5z N\ 50MHz B84 X ;
GW2AN-9X/GW2AN-18X, A7 #F#ik# DDR3;
GW1N-9/GW1N-9C/GW1NR-9/GW1NR-9C, A3 #:DDR3.
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[ 3-14 DDR3 it B

w DDR3 7 X
DDR3
55 7]
The Cortex-M1 Core of Gowin_EMPU_M1 interacts with DDR3 block through AHB bus. The DDR3
block provides a complete salution for customers to use DDR3 memory. This black located between
the DDR3 memory and the user logic include with Gewin Memory Centroller and Physical interface,
reduces the user's effort to deal with the DDR3 memory command interface by providing a simple
444444 I =+ | | generic system interface to the user
o
o
=
— = -
ol
|
=
-
i
™~ Options
LK O [ X
Canfiguration
S
Enable DDR3
ol
— oo o
ol
|-
o) -
0]
Gowin AHB Bus

SPI-Flash it &

[ox | conce

SPI-Flash 32 F#:zhfg, Al Memory i, 5. ERRINAE,
M F 4T SPI-Flash, w LLEFACE SPI-Flash, Wil 3-15 Aios.
® R %+ Enable SPI-Flash, Il Gowin_ EMPU_M1 37 #f SPI-Flash, Et

IR M

® i Gowin_ EMPU_M1 i i 4b SPI-Flash T~ #)5 2 /520, Wik
Enable SPI-Flash.
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[#] 3-15 SPI-Flash fig &

SPI-Flash 7 X

SPI-Flash o

The Cartex-M1 care of Gowin_EMPU_M1 interacts with SPI-Flash block through AHB bus.The SPI-
Flash block is a fully verified block which the Cortex-M1 can use for off-chip SPI Flash downloading
and start-up.The SPI-Flash block is SPI interface.

1RQ131:0)

I A A

Options
Configuration

Enable SPI-Flash

Gowin AHB Bus

AHB Master [1-6]80 &

W FFT I AHB Master [1-6], 1] LLEFECE AHB Master [1-6]H /' AHB

By IR N, N 3-16 fas.

% Enable AHB Master [1], Il Gowin_ EMPU_M1 ¥ #f AHB
Master [1]FH /7 AHB S48 4210, A LA D198 AHB 4Rl
2, BRI

% £ Enable AHB Master [2], ] Gowin_ EMPU_M1 3 AHB
Master [2]H /' AHB 224 ez 11, H P ol AR O e AHB #1515
WKL FE Enable AHB Master [3], Il Gowin_ EMPU_M1 3 #f AHB
Master [3]F /* AHB S 49 #2100, Pl DIEILE O3 8 AHB 4
2, BRI

% £ Enable AHB Master [4], ] Gowin_ EMPU_M1 3 AHB
Master [4]1H /' AHB 2264 sz 11, H P ol DAZE B O e AHB #5015
%k Enable AHB Master [5], Il Gowin_ EMPU_M1 ¥ #f AHB
Master [S]FH /- AHB 24 811, F P T DAfEIGEE O 8 AHB 4P
7%, BRIAR AL

% $¢ Enable AHB Master [6], Il Gowin_EMPU_M1 % #F AHB
Master [7]H " AHB B2k sz 11, H P rl AR E: O AHB #1815
7%, BN
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AHEB Master [1-6]

AHB Master [1-6]

N R N N S S NSNS SNy

The Cortex-M1 Core of Gowin EMPU_M1 interacts with AHE Master [1-6] block through AHE bus.
There are six AHB interfaces to extend AHB peripherals for users, The AHB Master [1-6] block is a
fully verified block which can extend AHB bus to user to design more AHB peripherals.

Options
Configuration

AHB Master

AHB Master [1-6]/ 7 AHB
n#k 3-3 fim.

%% 3-3 AHB Master [1-6]#ilt E X

[ Enable AHB Master
[ Enable AHB Master

[ Enable AHB Master

Address
1 0xB0000000
] 0x81000000
] 0xB6000000
] 0xB9000000
] 0xBA0DDODOD

6] 0x8B0O00000

Size(MB)

MY T VAR R M bk AN 7 R 5E

AHB 281 s Hhhk Size (MB)
AHB Master [1] 0x80000000 16
AHB Master [2] 0x81000000 16
AHB Master [3] 0x86000000 16
AHB Master [4] 0x89000000 16
AHB Master [5] 0x8A000000 16
AHB Master [6] 0x8B000000 16

AR H AR AHB I e B9 RER) AHB AR I 7 7 B SCRFAMAS - 7
55, WSHLUN AT

® U GPIO[15:0# 4N H T {E 5 5
® NI Rm B E N REL FAE Efil.

UART B &

X ¥ UARTO B UART1, 7] LLEFRACE UARTO B UARTL, WK

3'17 Fﬁ/j——;‘o

® ikt Enable UARTO, M| Gowin EMPU_M1 37 £f UARTO, ZRik5%

ZiP

IPUG531-1.9
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® UIRiLFE Enable UART1, NIl Gowin_EMPU_M1 3C#F UARTL, BRiAK

il

3-17 UART it B

@ UART

UART

—| SYSRESETn

— PORESRTA

— UARTORXD

— UARTIROD

RQI310]

NI

=

-

UZRTOTXD [—

UARTTTXD

>

Gowin APE Bus

The Cortex-M1 core of Gowin_EMPU_M1 interacts with UARTO/1 black through APB bus.The

UARTO/1 black is a fully verified block which can implement UART communication.The UARTO/1 block
contains two universal asynchronous receive/transceiver, which support maximum BAUD rate at
921.6Kbit/s.

Timer id B
X FTFF Timer0 B¢ Timerd, 7] LEFEAC & Timer0 % Timerl, {114 3-18

B

Options
Configuration
Enable UARTO
Enable UART1

® ik + Enable Timer0, ] Gowin_ EMPU_M1 37 Timer0, i\ 541,
® ' ik Enable Timerl, Il Gowin_ EMPU_M1 3 #F Timerl, BRI\ <.

IPUG531-1.9
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& 3-18 Timer Bt B

& Timer 7 X
Ti R
imer o=
The Cortex-M1 core of Gowin_EMPU_M1 interacts with Timer0/1 block through APB bus. The
Timer0/1 block is a fully verified black which can implement counter function.The Timer0/1 block
contains two Timers, which support 24-bit counter.
— e SYSRESET
IRQI10] [l
—# PORESRT
Optiens
—4{ TIMEROEXTIN
Configuration
I
Enable TimerD
— TIMERTEXTIN Enable Timer1
Gowin APB Bus

WatchDog BCE
M di$T H+ WatchDog, 7] LLIEFEALE WatchDog, & 3-19 Friow.

IR %% Enable WatchDog, ] Gowin_ EMPU_M1 3 ## WatchDog,
BRAIA KA 6

3-19 WatchDog BL &

5% WatchDog

WatchDog

—

—

SYSRESETY

PORESRTH

IRQF0]

(]

WEDOGRESREQ

—

-

—»

Gowin APB Bus

The Cortex-M1 core of Gowin_EMPU_M1 interacts with WatchDog block through APB bus.The
WatchDog block is a fully verified block which can implement system reset when system is running
over

Options
Configuration

Enable WatchDog
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RTC L&
M7 RTC, AJLUAHEACE RTC, 41 3-20 fivs.
R % Enable RTC, I Gowin_ EMPU_M1 3 #f RTC, ZRIAIEH].
i 11 RTCSRCCLK #2 A\ 3.072MHz I8k 4 N, RTC W #404iN 1Hz.

[ 3-20 RTC E2 &

RTC 7 X
RTC
oy
The Cortex-M1 core of Gmwin_EMPu_M1 interacts with RTC block thmugh APB bus.The RTC block is
a fully verified block which can implement real time clock.
— SYSRESETh
IRQI310] b
—» PORESRTh
Options
Configuration
Al =t
o
RTCSRECLK Enable RTC
Gowin APB Bus
Cane
DualTimer Bit &

IPUG531-1.9

X ¥ DualTimer, 7] LLUERECE DualTimer, 1K 3-21 fizs.

U i%FE Enable DualTimer, W] Gowin_EMPU_M1 3 #F DualTimer,
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! DualTimer 7 x
DualTi &
ualTimer 5 7]
The Cortex-M1 core of Gowin_EMPU_M1 interacts with DualTimer block through APB bus. The
DualTimer Block is a fully verified block which can implement dual counter
| SYSRESETh IRQQ] i
Options
Configuration
—| PORESRTY NI
Enable DualTimer
Gowin APB Bus

TRNG ECE

MEHATH TRNG, 7] LLEFHFACE TRNG, WE 3-22 fis.
115 1% #% Enable TRNG, ] Gowin_ EMPU_M1 37 #; TRNG, BRi\ =],

3-22 TRNG it &

' TRNG

TRNG

7 =

il

%]

— SYSRESETn IRQ31-0] e

—# PORESRTH L o

Gowin APB Bus

IPUG531-1.9

The Cortex-M1 core of Gowin_EMPU_M1 interacts with TRNG block through APB bus.The TRNG
Block is a fully verified block which can implement true random number generator

Options
Configuration

Enable TRNG
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PCEE
WAATH 1°C, FILAEHEE 1°C Master, & 3-23 Fizk.
11 5 1% £ Enable 1°C, Il Gowin_ EMPU_M1 £ ¥F 1°C Master, BR i\ 5 1 ;
R C L% Enable 1°C, AT LABCE 1°C Master i 1287

R ¥ Enable 1°C 1/0, ] 1°C Master 37 £F inout % A\ % H it 11278
BRI SR

&2
3-23)C L E
& 12C ? X
12C
55T
The Cortex-M1 core of Gowin_EMPU_M1 interacts with 12C block through APB bus. The 12C block is
a fully verified block which can implement 12C communication. The 12C block implements 12C
protacol. Users can select inout or infout/en signals as 12C's ports,
IRO0] il
— P SYSRESETn
Nl
Options
SCL
Configuration
—{ PORESRT
Enable 12C
SDA - Interface Type:
Enable 12C I/0
Gowin APB Bus

SPI i &
XTI SPI, A DL FEECE SPI Master, 1K 3-24 fis.

R %+ Enable SPI, Ml Gowin_EMPU_M1 3§ SPI Master, #Rik¢
Iﬂo
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& 3-24 SPI it &

W SPI ? X

SPI 0

The Cortex-M1 core of Gowin_EMPU_M1 interacts with SPI block through APB bus.The SPI block is a
fully verified block which can implement SPI communication.The SPI block implements SPI protocal.

IRQ[-0] [l
~—#» SYSRESETh
Nl -
—¥ PORESRTn oS! —
Options
s Canfiguration
— a0 Enable SPI
NSS

Gowin APB Bus

SD-Card BC &
T SD-Card, 7 LLEHECE SD-Card, 1K 3-25 Fis.

® Unjti%# Enable SD-Card, 1 Gowin_ EMPU_M1 2 #f SD-Card, ERilk
K

® SD-Card ¥ Il SD_SPICLK, #4Zji#E N\ 30MHz i #hi N .

3-25 SD-Card EL &

" SD-Card 7 x
SD-Card \5:'\

The Cortex-M1 core of Gowin_EMPU_M1 interacts with SD-Card block through APB bus. The SD-
Card black is a fully verified block which can implement SD-Card memary to save data.

IRQ[I-D] el
— SYSRESETn
Rl [
— PORESRTY
SD_CLK [—=
— 5D_SFICLK 50.Cs
Options
S CATROUT [ Configuration
— = 5D_DeTAN
] Enable SD-Card
SD.CARDINIT [—p
— 5D_CHECKIN
SD_CHECKDUT [—

Gowin AHB Bus
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APB Master [1-16]EC &

W F T+ APB Master [1-16], AJ LUEEACE APB Master [1-16], W1

3-26 A7

R i%$ Enable APB Master [1], 1] Gowin_ EMPU_M1 52 £ APB
Master [1]F /" APB 264 g8z 1, FH P o] DAZE LB 9 i APB 4%
W%+ Enable APB Master [2], Il Gowin_EMPU_M1 32§ APB
Master [2]H ] APB &2y 4211, H /- n] UFE S 9 APB #1315
7%, BRAR AL

W%+ Enable APB Master [3], Il Gowin_EMPU_M1 32§ APB
Master [3]H /7 APB S4k¥ EE: 11, H I LATESLE: 9 8 APB #hiBi%
% $E Enable APB Master [4], ] Gowin_ EMPU_M1 37 £f APB
Master [41H ] APB &2y 210, H - n] UFESbE: 9 APB #1515
7%, BRIAK AL

IR % #% Enable APB Master [5], Il Gowin_ EMPU_M1 % ¥; APB
Master [5]H /" APB 49 ez 0, H /7 nf DLFEMLEZ 9 & APB #Mii%
2%, BRASKH;

U i% £ Enable APB Master [6], ] Gowin_ EMPU_M1 57 £ APB
Master [6]H /" APB 2y 4211, H /- n] UFESLE: 4 e APB A5
7%, BN

IR % #% Enable APB Master [7], Il Gowin_EMPU_M1 % ¥; APB
Master [7]H /" APB 49 ez 0, 7 ml DLFE ML O 9 APB A%
2%, BRI

% £ Enable APB Master [8], ] Gowin_ EMPU_M1 37 £ APB
Master [8]H /" APB 49 ez 1, H 7 ml DLFE ML O 9 & APB #MiBi%
2, BRI

Rk #E Enable APB Master [9], Il Gowin_EMPU_M1 3§ APB
Master [91H /" APB 2y ez, H - n] UFESbE: 4 e APB A5
2%, BRI,

U i% £ Enable APB Master [10], ] Gowin_ EMPU_M1 % ¥ APB
Master [10]/H /" APB S 2k ¥ ez 10, /Al DIFE L D9 8 APB AR
W&, BRIAKH;

% £ Enable APB Master [11], Il Gowin_ EMPU_M1 7§ APB
Master [11]H F* APB a2y 4% 0, A el DIEE O3 & APB 4h56
W&, ERAKHT;

U i% £ Enable APB Master [12], ] Gowin_ EMPU_M1 ¥ 7 APB

Master [12]H F* APB 2k ¥ He11, FH 7 ml LAfEE 9 8 APB 45T
wees, BRASCH;
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WK iEFE Enable APB Master [13], Il Gowin_ EMPU_M1 ¥ #F APB
Master [13]H )7 APB S &k sz 1, Hal DIfEE: 9 & APB 4R
W, BUAKH;

W% Enable APB Master [14], ] Gowin_ EMPU_M1 ¥ #f APB
Master [14]H " APB &2k 9 10, F A al AfEE: O3 8 APB 4M5E
W% # Enable APB Master [15], ] Gowin_EMPU_M1 3 #¢ APB
Master [15]H )7 APB S &k sz 1, P al DIfE B 19 @ APB 4R
W, BUAKH;

W% # Enable APB Master [16], ] Gowin_EMPU_M1 3 #¢ APB
Master [16]/H] /7 APB M2y iz, H P Al IfEEE O 8 APB 4h
W, BRAKH.

[#] 3-26 APB Master [1-16]E0 &

APB Master [1-16] ? *
p |
APB Master [1-16] 37
The Cortex-M1 Core of Gowin EMPU_M1 interacts with APB Master [1-16] block through APB bus.
a - There are sixteen APB interfaces to extend APB peripherals for users. The APB Master [1-16] block is
. - a fully verified block which can extend APB bus to user ta design more APB peripherals.
T
e
e -
=
Options
|
Configuration
e ~
APB Master Address Size(MB)
1 Enable APB Master [1] 0x60000000 1
- Enable APB Master [2]  0x60100000 1
e Enable APB Master [3] 0x60200000 1
Enable APB Master [4] 060300000 1
e
[] Enable APE Master [5] 0x60400000 1
e
[ Enable APB Master [6] 0x60500000 1
" [ Enable APB Master [7] 0x60600000 1
— [] Enable APB Master [8] 0x60700000 1
. [] Enable APB Master [9] 0x60800000 1
[ Enable APB Master [10]  0xG60900000 1
|
[] Enable APB Master [11]  0xG0A00000 1 v
Gavin %

Cancel

APB Master [1-16]F /' APB /224 e 42 111 (1) A 4h s ik AN bk 2 8] 5E S,

W2z 3-4 Fizs.
< 3-4 APB Master [1-16]#31E 32 X,
APB Mz e iE bk Size (MB)

APB Master [1] 0x60000000

APB Master [2] 0x60100000

APB Master [3] 0x60200000

APB Master [4] 0x60300000

APB Master [5] 0x60400000

APB Master [6] 0x60500000

RPlRr(RPr|Rr|[RP|R
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APB k1 e/ GR Vi Size (MB)
APB Master [7] 0x60600000 1
APB Master [8] 0x60700000 1
APB Master [9] 0x60800000 1
APB Master [10] 0x60900000 1
APB Master [11] 0x60A00000 1
APB Master [12] 0x60B00000 1
APB Master [13] 0x60C00000 1
APB Master [14] 0x60D00000 1
APB Master [15] 0x60E00000 1
APB Master [16] 0x60F00000 1

AR P AEE APB 3 JR % L B3 FE () APB A1 AT 12 5 HESCRE AN

55, WZHLUN AT

® U GPIO[15:0)B AN H T {E 5
® FIAm LB N R FAE Eifil.

PSRAM &

XMEFT I PSRAM, 1] PLEFRCE PSRAM, WK 3-27 fiix.

® ikt Enable PSRAM, | Gowin_ EMPU_M1 % # PSRAM, Btil%k

iR

® I FEEF (GW2AR-18/GW2AR-18C) 7 ¥ Gowin_EMPU_M1 PSRAM:

-  GW2AR-LV18QN88PCS8/I7
-  GW2AR-LV18QN88PC7/I6
-  GW2AR-LV18EQ144PC8/17
- GW2AR-LV18EQ144PC7/16
-  GW2AR-LV18EQ144PCY9/I8
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[& 3-27 PSRAM fit B

PSRAM 7 x
PSRAM o

The Cartex-M1 Care of Gowin_EMPU_M1 interacts with PSRAM block through AHB bus,
The PSRAM Memory Interface block provides a complete solution for customers to use PSRAM
Memary in Gowin_EMPU_M1.This block is located between the PSRAM Memory Physical interface

and MCU core wi th the AHB system bus, reduces the effort of user to deal with PSRAM Memory
command interface by providing a simple generic system interface

RQI31Y [

— s M1
] 10] el

— PO = 110 =t
wcke] 10] Pl

Options
— [150] bl
Configuration
B Enable PSRAM

— 1120 i
t calis —p-

Gowin AHE Bus

3.3 APt

® 5Eik Gowin EMPU_M1 EE /5, 7/ Gowin_EMPU_M1 f# 4 ¥ it
® s:fil{k, Gowin_EMPU_M1 Top Module;

® S i&it, %R Gowin_EMPU_M1 Top Module 5 /7 i#%it, TR
SEREI RTL it

3.4 £3R

SR RTL it Ja, ARGE 8 AOOT AR =5 24 1) 10, 2B
IR

FRYEIT P B3R, PR AR I e 20 R S04
YIFZ R = 5k, i552% SUGL01, Gowin #7129 75 5.

3.5 L E

3.5.1 ZREIEMEE
LRI E, K 3-28 fr.
® RV PSR EAR AR, ELE Top Module/Entity;
® RV A SERR ARG R4S, BCE Include Path;
® [it'® Verilog Language, 1 System Verilog 2017,
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3 TR 35 E

& 3-28 ZREIETMACE

W Configuration x
Synthesize
General General
v Synthesize Synthesis Tool: (®) GowinSynthesis
General

Top Module/Entity: |Gowin_EMPU_Ml_temp|ate |

+ Place & Route

General Include Path: | |

Unused Pin

GowinSynthesis
Dual-Purpose Pin

BitStream Verilog Language: | System Verilog 2017 ~

VHDL Language: |VHDL 2008 =
Looplimit: 2000 :
[] Disable Insert Pad

Ram R/W Check

[] DsP Balance

[ Show All Warnings

Cancel Apply

3.5.2 Post-Place File B¢ &

WA A Gowin_ EMPU_M1 A g st B i 1 B Zh ik & 3F 8 T
|7, NIECE “Place & Route > General > Generate Post-Place File” i
i, 774 Post-Place File, & 3-29 /s

& 3-29 Post-Place File Bit &

A Configuration X
Place & Route
General Category: All - Reset all to default
v Synthesize -
General Label Value ol
“ Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
Dual-Purpose Pin Generate Post-Place File True
Bitstream Generate Post-PNR Simulation Model File False
Initialize Primitives False
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False
Promote Physical Constraint Warning to Error False
Benart Auta-Placed 10 Information Ealse hd
Generate Post-Place File, Default: *.posp

Cancel Apply

3.5.3 Dual-Purpose Pin B &

Wi Gowin_ EMPU_M1 f§iH Fy4b SPI-Flash F#ash 750, WEH
MSPI 3 1 A H um H, a0 3-30 Fras, 15 A 75 B & o 2 H .
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[#] 3-30 Dual-Purpose Pin Bt &

Configuration

Dual-Purpose Pin

General
~ Synthesize
General
+ Place & Route
General
Unused Pin
Dual-Purpase Pin
BitStream

[[] Use JTAG as regular 10

[ Use SSPI as regular 10

Use MSPI as regular 1O

[ Use READY as regular 10

[[] Use DONE as regular 10

[] Use RECONFIG_N as regular 10
[J Use MODE as regular 10

Use 12C as regular 10

EAT E B SRS 454 T A GowinSynthesis®, 58 B RTL ¥t (K454
npE 3-31 Fiows

& 3-31 24

i GOWIN FPGA Designer

Fle Edt Project Took Window Help

Process. & x
1| Design Summary
v [BR User Constraints

FloorPlanner

ing Constraints Edito
v @ syrthesize
Syrthasis Report
Netiist File
v Place & Route.
Place & Route Report
Timing Anelysis Report
Ports & Pins Report
Power Analysis Repart

1§ Program Device

Design  Process  Hisrarchy

Consale

[¥A] INTErTIng PRase £ CONDLETED
[55%] Inferring Phase 3 completed
Running technical mapping ...

[68%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 campleted
[88%] Tech-Mapping Phase 3 completed
[qm Tech-Mapping Phase & completed

[95%] Generate netlist File “F:\EMS pub\embeddeﬂ\car‘tex alyref design\l 6.4\7pga_ref. deslgn\debug_reF ﬂesig'\\DK START_GH2A18 V2. e\gom empu ml\impl\gusynthesls\gwtn enpu_ml.vg"

[108K] Generate report file
GowinSynthesis finish

%

Conscle  Massage

e THRM NS,

3.7 etk

IPUG531-1.9

FAEMB_pub\embeddedicortex_ m1\ref_designi1.6.4\fpga_ref_desigridebug_ref_desigriDK_START_GW2A18 V2.0\gowin_smpu_mi\implgusynthesi

Synthesis Messages Report Title

Synthesis Details
Resource
D Fil
Resource Usage Summary el

Resource Utilization Summary

Timing GowinSynthesis Constraints
Clock Summary =
Max Frequency Summary Version
Part Number

Detail Timing Paths lnrunnolmns

Created Time
Legal Announcement

Top Level Module

Start Page Design Summary

“F:\EMB_publ\embedded\cortex_ml\ref_design\1.6.4\fpga_ref design\debug_ref design\DK_START GH2A18_V2.0\gowin_empu_mi\inpl\gwsynthesis\gowin_empu_ml_syn.rpt. htal

Cancel Apply

’

(gowin smpy_m1_syn.rpthtm] - o x

Synthesis Messages =

GawinSynthesis Report

F:\EMB_publembedded\cortex_m1\ref_design\1.6.4Vipga_ref_design\debug_ref_design\DK_START_GW2A18_v2.
F:|EMB_publ\embeddadicortax_m1\rel_design|1.6.4/paa_ref_design\debug_ref_design\DK_START GW2A18_vZ.
F:\EMB_publiembeddedicortex_m1\ref_desian\.6.4fpga_ref_desion\debug ref_desion\DK_START GW2418V2
F:\EMB_publembeddedicortex_m1\ref_design|1.§.4\fpga_ref_design\debug_ref_design\DK_START GW2A18 V2.
M uh\EthddEdlmrtELml\lsf design\1.6.4\fp a E' dEslUn\dEhu v 2

\embedded\cortex_m1\ref_design\1.6.4Vpg: i 2.
FAEMa bt Smbedded cartes 1 ref-dosan\L & Afogarrof desion\dbug—rel-Senon DK START GWIA T8 V.

GowinSynthesis ¥1.9.8.01
GW2A-LV1BPGISECE/I7
GW2A-18C

Thu Sep 23 18:09:30 2021

Capyright (C)2014-2021 Gowin Semiconductor Corporation. ALL rights reserved.

Synthesis Details

Gowin_EMPU_M1_template
Runring parser:
CPU time = 0h Om 5s, Elapsed time = 0h Om &, Peak memory usage = 176.813M8
gomin_empu_ m1_syn.rpthiml o

8 x

completed
completed

EZ¥ SUGL00, Gowin =4 1EH /1155

AT R =R AR AT 26 T B Place & Route, 52 Am A2k,
AEREAE VTR R SO, WKl 3-32 Pk
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3.8 F#

3.8 T#;

IPUG531-1.9

& 3-32 T Efh sk

i GOWIN FPGA Designer - [FAEME_publembeddedicortex m\ref_designi1.6.6\fpga_ref desigr\debug_ref design\DK_START GW2AT8 V2 D\gewin_emps_m1imphanrgamin_ emps_m1 gt himi] - o x
fle Edit Project Jocls Window Help

B ZS&WGEE?

PnR Messages
PR Details

Resource Report Title PriR Report

PnR Messages

Timing Canstrairts Editar

Resource Usage Summary Design File F:\EMB_publembeddadicortex_m1iref_design'1.6.4\fpga_ref_design\debug_ref_desion\DK_START_GW2A18.

v @ synthesize

Synthesis Report 1/0 Bank Usage Sui Y Physical Constraints File F:\EMB_publembeddedicortex_m1\ref_design\1.6.4Vipga_ref_design\debug_ref_design\DK_START_G\ 1
Nethist File Global Clock Usage Summary Timing Constraints File FX\EMB_publembaddedicortex_m1ref_desian\1.6.4Vipga_ref_design\debua_ref_desion\DK_START_GW2A18
v @ Place & Route Global Clock Signals Version V19.8.01
- Pinout by Port Name Part Number GW2A-LV18PG256CH/17
ort Al Package Pi Device GW2A-18C
Created Tme Thu Sep 23 18:11:55 2021

Legal Announcement 7t (C)2014-2021 Gowin Semiconductor Corporation. All rights reserved

Power Ansiysis Repart
§ Program Device

PnR Details

Design  Pracess Hisrarchy ? Start Page Design Summary gowin_smpu_m1_syn.pthtml gowin_empu mispthiml £
Canscle &%
TN Mg STEIySIs. s =

[95%] Timing analysis completed

Placement and routing completed

Bitstream generation in progress.....

Bitstream generation completed

Running power analysis......

[108%] Power analysis completed

Generate file “F:\EM3_pub\embedded\cortex_ml\ref_design\l1.6.4\fpga_ref_design\debug ref_design\DK_START_GH2ALE_V2.0\ empu_n1\ispl\pnr\gowin_empu_al.power.html” completed
Generate file “F:\EMB_pub\embedded\cortex_ml\ref_design\1.6.4\fpga_ref design\debug ref design\DK_START GW2A18_V2.9\gowin_empu_ml\ispl\pnrigowin_empu_si.pin.html” completed
Generate file “F:\EMB_pub\embedded\cortex_ml\ref_design\l.6.4\fpga_ref_design\debug_ref_design\OK_START_GWZA1E_V2.8\gowin_empu_ml\ispl\pnr) pt.html" completed
Generate file “F:\EMB_pub\embedded\cortex_m1\ref_design\1.6.4\fpga_ref_design\debug_ref_design\DK_START_GWZA18_V2.B\gowin_empu_m1\impl\pnrigowin_empu_ml.rpt.txt” completed
Generate file F:\EM_pub\embedded\cortex_m1\ref_design\1.6.d\fpga_ref_design\debug_ref_design\OK_START GW2A18_V2.B\gowin_empu_nl)ispl\pnrigowin_empu_ul.tr.htnl" completed

Thu Sep 23 18:11:56 2821 ]
=
Console  Message

A Ja A 6 T B IRA¥ FH 7335, 15 5% SUGL00, Gowin = W41 115 .

EATE = IR N3 T Programmer, T #BELE BRSO

165 o o R B A 22 B A R, 4T R8T H Programmer, R
o Programmer 42 “Edit/Configure Device ” 5 . H. £ Configure Device
«J8”, #TIF “Device configuration”.

I I R 231 GWIN-9/GWINR-9/GWIN-9C/GWINR-9C, H.

ITCM Select it & v Internal Instruction Memory, Il N #& A & , & 3-33
PR

® “Access Mode” THigl#, i%EF “Embedded Flash Mode” &1,

® “Operation” N4, % “embFlash Erase, Program ”5(“embFlash

Erase, Program, Verify” &,
® “Programming Options > File name” &1, S N5 N6 1%t
A SCA o

® il “Save”, SEMUEF BRI ST B ITAC E .
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& 3-33 GW1N %%l Device configuration

W4 Device configuration ? x

Derice Operation
hoocess Mode: Embedded Flazh Mode -

Operation: embFlash Erase, Program hd

Eraze and program the embedded flash Make sure the config fregquency
must be less than 2EMhz.

Frogramming Options

File name: |E:,-'rdesktu:-p,-'rmcu_test,-'rmlffs;‘rgnwin_empu_ml_gc. f= | | .. I

D User Flash Initialization

Save Cancel

U TF R 2 28 F GWIN-9C/GWINR-9C, ITCM Select Bt & N
External Instruction Memory, Hi&# W ik UserFlash 1 9184 7685, T
BOLETAECE, WK 3-34 s,

® “Access Mode” THi%slFE, #EFE “MCU Model L” &5,

® “Operation” FHi51F, i%&#%“Firmware Erase, Program” & “ Firmware
Erase, Program, Verify” &,

® “Programming Options > File name” &1, 5N E N
(EN &L

® “FW/MCU/Binary Input Options > Firmware/Binary File” i£%i, $ A\
LR # A AR BrE ] BIN SO

® iy “Save”, [FI 8RBTSR SR AR A g A LT gk BIN
SR B T & .
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[&] 3-34 GW1IN(R)-9C Device configuration

4 Device configuration 7 >

Derice Operation
hecess Mode: MCU Mode L -

Operation: Firmware Erase, Program -

Firmware Erase, Program

Frogramming Options

File name: |C:/Vsers/liukal fDesktop/prebuilt bin/zowin_empu_ml. f=

User Flash Initialization

F¥ /MU /Binary Input Options

Firmware/Binary File: [sers/liukai/Desktop/prebuilt bin/md led bin| [ |

Save Canecel

InRIF KA AR F

GW2AN-9X/GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18
C/IGW2AN-18X/GW2A-55/GW2A-55C/GW2AN-55C, F#ETifcE, K

3-34 fi/R.

® “Access Mode” THi%lF, ##E “External Flash Mode” 1L,

® “Operation” F 7413, ¥ $%“ exFlash Erase, Program thru GAO-Bridge”
o “exFlash Erase, Program, Verify thru GAO-Bridge” £

® “Programming Options > File name” &1, 5N N ELETH
A SCA o

® “External Flash Options > Device” &1, &EHRHEIT KB Flash it

FrRBESE (iR = T R E Winbond W25Q64BV) .
“External Flash Options > Start Address” i3, ¥ &y “0x000000”.
i “Save”, TERGBEAF BRSSO T SO DI E
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[# 3-34 GW2A %3 Device configuration
o
Device Operation

hooess Mode: External Flash Made -

Operation: exFlazh FEraze, Program thrn GAO-Fridze -

exFlash Erase, Frogram thru GAD-FBridge

Programming Options

File name: |E:/desktop/mou_test/ml/Ef=/zowin_empu_ml_13c. f= | I . I

T=zer Flach Initialization

External Flash Options

Device: Winbond WZEQS4EY -

Start Address: Q000000

Sare Cancel

56 /% Device configuration f5, iy “Programmer” T.HA=
Program/Configure “ ©0 7, "NEBEA RIS RSO (R
GW1N-9C/GW1INR-9C 1 [l 4 itk UserFlash fif5 4 17t a5 , U [F] AT 2k 41
gmAE it —HEH| BIN 3T,

N T H Programmer FI{EH 773, 2% SUG502, Gowin
Programmer /757

50(51)



http://cdn.gowinsemi.com.cn/SUG502.pdf

4 ZE T

4 b any

Gowin_EMPU_M1 #it Debug #1 No Debug A K12 % ¥ it -

® Gowin_EMPU_M1\ref design\FPGA_RefDesign\Debug_RefDesign

® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign
Gowin_EMPU_M1 itk 77 £ 2% Uit

® Gowin_EMPU_Mz1\solution\rtos

® Gowin_EMPU_Mz1\solution\running_in_ddr3

® Gowin_EMPU_Mz1\solution\running_in_userflash
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