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1 A2 1.1 RGi5EH)

1@#5@1"@

1.1 RGN

Gowin_EMPU_M1 35 =2k 454, Wk 1-1 Fios.

[x]
B 1-1 RG34
Cortex-M1
SRRl e
IRQI31:0] J/ < DEBUG
ITCM Cortex-M1 DTCM
AHB-Lite
AHB 8us
GPIO CAN Ethernet| | DDR3 PsRAM | | SpiFlash | ARG Master
APB Bus
AHB2APE
AFE
UARTO UART1 Timero Timerl Watch RTC TRNG Qual 12C SPI sD-Card Master
Dog Timer 11-161

¥—4%, Cortex-M1 W % ITCM. DTCM.

% 2%, AHB 2.4k & GPIO. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB Master [1-6].

=2, APB &2k UARTO. UART1. TimerO. Timer1. Watch Dog-
RTC. TRNG. DualTimer. I2C Master. SPI Master. SD-Card. APB Master
[1-16].
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1 fEIF2EH

1.2 RGHHAE

1.2 RGHFHE

Gowin_EMPU_M1 G341 R4
® Cortex-M1 N¥% T %%t
® AHB-Lite " JE AHB S48 F1 APB &2k, RAMNEEEI T R 5.

1.2.1 Cortex-M1 F &%t
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® ARM architecture v6-M Thumb $8 44224, S HF 16-bit Thumb F1 32-bit
Thumb2 5445,

MBS RERIE RS,
RG0SR AL
o B S i AL RN O 2R R AR X
RAREr, IEWR—MRIRE, ¥ RERE RGN PRI
RN 2
- AT A /g
- RS RGNS A A D kg 2
- AR RGNS R
NVIC
o T[fCEAIEHWIEE, 1. 8. 16, 32;
® 4 NMRIEHEF;
® NI FRT BB RAF AL IREIRES, T BRI B SR RS
WRERS%
i I P B s R R G TG
® HIFEKHIMIRARL, N Cortex-M1 WA LH R R4
o IRITHIEIKRSL, N Cortex-M1 WIS FER R4t
- AIEETE (fulD FHfEk (reduced) X

® EHHII. 4 4 BreakPoint Unit 1 2 /> Data Watchpoint;
® b= 2 4 BreakPoint Unit #1 1 /4 Data Watchpoint;

- WJfidE DAP %

® JTAG/SW
® JTAG
® SW

Memory
® [TCM: fRATH#H
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1 A2 1.3 R G

- AT DLEEEN B R S A AR BN TR S AR it R
- ANETeS s v LAAC & Size (1/2/4/8/16/32/64/128/256KB )
- TR AEAEAS T UG B W) AG1E
® DTCM: A 7ty
- AT DA FE Y B A i A B A A A
- WEHEA LS ] LARC & Size (1/2/4/8/16/32/64/128/256KB )
32 (Ui SfeERE
® Normal i
® Small f&=

1.2.2 AHB-Lite Extension F&%;

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

® APB &4k, & UARTO. UART1. TimerO. Timer1. Watch Dog. RTC.
DualTimer. TRNG. |2C Master. SPIl Master. SD-Card. APB Master

[1-16]-
1.3 R4t O
Gowin_EMPU_M1 R4t € X, W% 1-1 fios.
& 111 ZGmOENX
B4 S 110 hrve | fik BIVEL 2N
HCLK in 1 Eoing: -
hwRstn in 1 ARG EAL -
LOCKUP out 1 M #% Lockup K7 -
HALTED out 1 M 1% Halt Debug k& 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 Debug
JTAG 10 inout | 1 GND
JTAG_ 11 inout 1 RTCK
JTAG 12 inout 1 GND
JTAG_13 inout 1 TDO/SWO
JTAG_14 inout 1 GND
JTAG_15 inout 1 RESET
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1 A2

1.3 &G M

2 FR 110 hrve | Fk I itk

JTAG_16 inout | 1 GND

JTAG_17 inout 1 NC

JTAG_18 inout | 1 GND

GPIO inout | [15:0] | GPIO i Nt GPIO I/0

GPIOIN in [15:0] | GPIO %A\

GPIOOUT out [15:0] | GPIO % GPIO non-l/O

GPIOOUTEN out [15:0] | GPIO % i fii fig

UARTORXD in 1 UARTO #1k

UARTOTXD out 1 UARTO %% VARTO

UART1RXD int 1 UART1 #2U& UART

UART1TXD out 1 UART1 %%

TIMEROEXTIN in 1 Timer0 435 b Timer0

TIMER1EXTIN in 1 Timer1 #h6H Timer1

RTCSRCCLK in 1 RTC 0§ 32.768KHz RTC

SCL inout | 1 £ ?T R 2C /O

SDA inout | 1 FATEHE

SCLIN in 1 EEEFRLEZE DN

SCLOUT out 1 R AT I By

SCLOUTEN out 1 ERAT B B HH A R

— I°C non-1/0

SDAIN in 1 HFATHEER RN

SDAOUT out 1 FRATHE

SDAOUTEN out 1 ERATHE A e

MOSI out 1 B T NS 1T

MISO in 1 BN dr SP|

SCLK out 1 RS RS

NSS out 1 M EEFE S

SD_SPICLK in 1 SPI i 8P {55

SD_CLK out 1 SD W85 5

SD _CS out 1 RiEfES

SD_DATAIN in 1 EAEITLITUN SD-Card

SD_DATAOUT out 1 Hot

SD_CARD_INIT out 1 Ik 0”

SD_CHECKIN in 1 PN TRy

SD_CHECKOUT out 1 iy th e A

CAN_RX in 1 EAEITEITVAN CAN

CAN_TX out 1 Hot

RGMII_TXC out 1 RGMII A I% R % Ethernet RGMII

RGMIl_TX_CTL out 1 RGMII %344 Interface
IPUG531-1.7

4(58)




1 A2

1.3 &G M

2 FK 110 figE | ik I itk
RGMII_TXD out [3:0] | RGMII ki%%¥
RGMIl_RXC in 1 RGMII £z 4
RGMII_RX_CTL in 10 RGMII 4z il
RGMII_RXD in [3:0] | RGMII Uk ¥ds
GTX_CLK in 1 RGMII 125MHz I &g A
GMII_RX_CLK in 1 GMII FZ S b
GMII_RX_DV in 1 GMII B2 ff it
GMII_RXD in [7:0] | GMIl Uikt
GMII_RX_ER in 1 GMII B2l %
GTX_CLK in 1 GMII 125MHz i A Fntthe‘ifrgfé GMIl
GMII_GTX_CLK out 1 GMII K IE I
GMII_TXD out [7:0] | GMII Ki%& % ¥
GMIl_TX_EN out 1 GMII K ixffigE
GMII_TX_ER out 1 GMII KiEEE %
MIl_RX_CLK in 1 MIT FZ et
MIl_RXD in [3:0] | MII f e K dhe
MIl_RX_DV in 1 MII F2 i ff e
MIl_RX_ER in 1 MII B2 %
MIl_TX_CLK in 1 MII 3% B Ethernet MII
MIl_TXD out | [3:0] | MIl %&ik¥i Interface
MIl_TX_EN out 1 MII & I%{E fE
MIl_TX_ER out 1 MII R iR
MIl_COL in 1 MII PhRAE =
MIl_CRS in 1 MII #3135 5
MDC out 1 7 THL I 3 I e
: — Ethernet
MDIO inout | 1 B T TE K
DDR_CLK_| in 1 50MHz I g N
DDR_INIT_COMPLETE_O | out 1 VI e S 5
DDR_ADDR_O out [15:0] | Row #fidik. Column Hbhik:
DDR_BA O out [2:0] | Bank it
DDR_CS N O out 1 FE(ES
DDR_RAS N O out 1 Row Hhtik i 1815 5
DDR_CAS_N_O out |1 Column Hiuht 63 % 5 DDR3
DDR_WE_N_O out 1 Row H1{{ifE
DDR_CLK_O out 1 %igztéé DDR3 SDRAM [}
DDR_CLK N_O out 1 5 DDR_CLK_O #3155
DDR_CKE_O out 1 DDR3 SDRAM H i it 15 5
DDR_ODT_O out 1 PS5 i 2 L BEL A2 1
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1 fEIF2EH

1.3 &G M

AR I/0 froe | fid Fr I A
DDR_RESET_N_O out 1 DDR3 SDRAM Efiif5 5
DDR_DQM_O out [1:0] | DDR3 SDRAM ¥ B (5 5
DDR _DQ_IO inout | [15:0] | DDR3 SDRAM *i#f
DDR _DQS IO inout [1:0] | DDR3 SDRAM % ##ikiE {5 =
DDR_DQS_N_IO inout | [1:0] | 5 DDR_DQS_IO 4/ Mz &
O_psram_ck out [1:0] | #2244 PSRAM [l 4hs S
O _psram_ck_n out [1:0] | 5 O _psram_ck HAlZEn 55
10 psram._rwds nout | [1:0] %SRAM el (5 5 KA
IO _psram_dq inout | [15:0] | PSRAM %4
O_psram_reset_n out [1:0] | PSRAM Efif5%5
O_psram_cs_n out [1:0] | A%k, KRB PSRAM
init_calib out 1 WIEATEUE 5
psram_ref_clk in 1 iﬁiﬁﬁ)\ﬁﬂ‘ﬁ% — MR AR R

F P NJoRs TAER B, —Mh
psram_memory_clk in 1 PLL 55 tH R () e i 4, o]

AAEH PLL
FLASH_SPI_HOLDN inout 1 NC
FLASH_SPI_CSN inout | 1 MBEREPE S
FLASH_SPI_MISO inout | 1 B L NI E SR SPLFlash
FLASH_SPI_MOSI inout | 1 B -2 LN L PN
FLASH_SPI_WPN inout | 1 NC
FLASH_SPI_CLK inout | 1 IEE 5
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 Master [1]
APB1PWDATA out [31:0] | APB1 PWDATA
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
APB Master [2]
APB2PSEL out 1 APB2 PSEL
APB2PENABLE out 1 APB2 PENABLE
IPUG531-1.7 6(58)




1 fEIF2EH

1.3 &G M

EAS 1/0 hrve | Fk T IR
APB2PADDR out [31:0] | APB2 PADDR
APB2PWRITE out 1 APB2 PWRITE
APB2PWDATA out [31:0] | APB2 PWDATA
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 Master [3]
APB3PWDATA out [31:0] | APB3 PWDATA
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 Master [4]
APB4PWDATA out [31:0] | APB4 PWDATA
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
APB Master [5]
APB5PENABLE out 1 APB5 PENABLE
APB5PADDR out [31:0] | APB5 PADDR
APB5PWRITE out 1 APB5 PWRITE

IPUG531-1.7
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1 fEIF2EH

1.3 &G M

EAS 1/0 hrve | Fk T IR
APB5PWDATA out [31:0] | APB5 PWDATA
APB5PRDATA in [31:0] | APB5 PRDATA
APB5PREADY in 1 APB5 PREADY
APB5PSLVERR in 1 APB5 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 Master [6]
APB6PWDATA out [31:0] | APB6 PWDATA
APB6PRDATA in [31:0] | APB6 PRDATA
APB6PREADY in 1 APB6 PREADY
APB6PSLVERR in 1 APB6 PSLVERR
APB6PCLK out 1 APB6 PCLK
APB6PRESET 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 Master [7]
APB7PWDATA out [31:0] | APB7 PWDATA
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
APB Master [8]
APB8PADDR out [31:0] | APB8 PADDR
APB8PWRITE out 1 APB8 PWRITE
APB8PWDATA out [31:0] | APB8 PWDATA
APB8PRDATA in [31:0] | APB8 PRDATA

IPUG531-1.7
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1 fEIF2EH

1.3 &G M

EAS 1/0 hrve | Fk T IR
APB8PREADY in 1 APB8 PREADY
APB8PSLVERR in 1 APB8 PSLVERR
APB8PCLK out 1 APB8 PCLK
APB8PRESET out 1 APB8 RESET
APB9PSTRB out [3:0] | APB9 PSTRB
APB9PPROT out [2:0] | APB9 PPROT
APB9PSEL out 1 APB9 PSEL
APB9PENABLE out 1 APB9 PENABLE
APB9PADDR out [31:0] | APB9 PADDR
APBO9PWRITE out 1 APB9 PWRITE
APB Master [9]
APB9PWDATA out [31:0] | APB9 PWDATA
APB9PRDATA in [31:0] | APB9 PRDATA
APB9PREADY in 1 APB9 PREADY
APB9PSLVERR in 1 APB9 PSLVERR
APB9PCLK out 1 APB9 PCLK
APB9PRESET 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
APB Master [10]
APB10PWDATA out [31:0] | APB10 PWDATA
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
APB Master [11]
APB11PWRITE out 1 APB11 PWRITE
APB11PWDATA out [31:0] | APB11 PWDATA
APB11PRDATA in [31:0] | APB11 PRDATA
APB11PREADY in 1 APB11 PREADY
APB11PSLVERR in 1 APB11 PSLVERR

IPUG531-1.7
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1 fEIF2EH

1.3 &G M

EAS 1/0 hrve | Fk T IR
APB11PCLK out 1 APB11 PCLK
APB11PRESET out 1 APB11 RESET
APB12PSTRB out [3:0] | APB12 PSTRB
APB12PPROT out [2:0] | APB12 PPROT
APB12PSEL out 1 APB12 PSEL
APB12PENABLE out 1 APB12 PENABLE
APB12PADDR out [31:0] | APB12 PADDR
APB12PWRITE out 1 APB12 PWRITE
APB Master [12]
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
APB Master [13]
APB13PWDATA out [31:0] | APB13 PWDATA
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
APB Master [14]
APB14PWDATA out [31:0] | APB14 PWDATA
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
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1.3 &G M

EAS 1/0 hrve | Fk T IR
APB15PSTRB out [3:0] | APB15 PSTRB
APB15PPROT out [2:0] | APB15 PPROT
APB15PSEL out 1 APB15 PSEL
APB15PENABLE out 1 APB15 PENABLE
APB15PADDR out [31:0] | APB15 PADDR
APB15PWRITE out 1 APB15 PWRITE

APB Master [15]
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

APB Master [16]
APB16PWDATA out [31:0] | APB16 PWDATA
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
EXTFLASHOHADDR out [31:0] | External Flash HADDR
EXTFLASHOHTRANS out [1:0] | External Flash HTRANS
EXTFLASHOHWRITE out 1 External Flash HWRITE
EXTFLASHOHSIZE out [2:0] | External Flash HSIZE
EXTFLASHOHBURST out [2:0] | External Flash HBURST
EXTFLASHOHPROT out [3:0] | External Flash HPROT Fn);tt?trjr::etlilon
EXTFLASHOHWDATA out [31:0] | External Flash HWDATA Memory
EXTFLASHOHMASTLOCK | out 1 External Flash HMASTLOCK
EXTFLASHOHREADYMUX | out 1 External Flash HREADYMUX
EXTFLASHOHRDATA in [31:0] | External Flash HRDATA
EXTFLASHOHREADYOUT | in 1 External Flash HREDAYOUT
EXTFLASHOHRESP in [1:0] | External Flash HRESP
EXTFLASHOHMASTER out [3:0] | External Flash MASTER
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1.3 &G M

EAS 1/0 hrve | Fk T IR
EXTFLASHOHCLK out 1 External Flash HCLK
EXTFLASHOHRESET out 1 External Flash RESET
EXTSRAMOHSEL out 1 External SRAM HSEL
EXTSRAMOHADDR out [31:0] | External SRAM HADDR
EXTSRAMOHTRANS out [1:0] | External SRAM HTRANS
EXTSRAMOHWRITE out 1 External SRAM HWRITE
EXTSRAMOHSIZE out [2:0] | External SRAM HSIZE
EXTSRAMOHBURST out [2:0] | External SRAM HBURST
EXTSRAMOHPROT out [3:0] | External SRAM HPROT
EXTSRAMOHWDATA out [31:0] | External SRAM HWDATA External Data
EXTSRAMOHMASTLOCK out 1 External SRAM HMASTLOCK | Memory
EXTSRAMOHREADYMUX | out 1 External SRAM HREADYMUX
EXTSRAMOHRDATA in [31:0] | External SRAM HRDATA
EXTSRAMOHREADYOUT | in 1 External SRAM HREDAYOUT
EXTSRAMOHRESP in [1:0] | External SRAM HRESP
EXTSRAMOHMASTER out [3:0] | External SRAM MASTER
EXTSRAMOHCLK out 1 External SRAM HCLK
EXTSRAMOHRESET 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
AHB1HRESET out 1 AHB1 RESET
AHB2HSEL out 1 AHB2 HSEL
AHB2HADDR out [31:0] | AHB2 HADDR

AHB Master [2]
AHB2HTRANS out [1:0] | AHB2 HTRANS
AHB2HWRITE out 1 AHB2 HWRITE
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EAS 1/0 hrve | Fk T IR
AHB2HSIZE out [2:0] | AHB2 HSIZE
AHB2HBURST out [2:0] | AHB2 HBURST
AHB2HPROT out [3:0] | AHB2 HPROT
AHB2HWDATA out [31:0] | AHB2 HWDATA
AHB2HMASTLOCK out 1 AHB2 HMASTLOCK
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 Master [3]
AHB3HMASTLOCK out 1 AHB3 HMASTLOCK
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
AHB4HWRITE out 1 AHB4 HWRITE
AHB4HSIZE out [2:0] | AHB4 HSIZE

AHB Master [4]
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
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EAS 1/0 hrve | Fk T IR
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] | AHB5 HSIZE
AHB5HBURST out [2:0] | AHB5 HBURST
AHB5HPROT out [3:0] | AHB5 HPROT
AHB5HWDATA out [31:0] | AHB5 HWDATA
AHB Master [5]
AHB5HMASTLOCK out 1 AHB5 HMASTLOCK
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
AHB6HSEL out 1 AHB6 HSEL
AHB6HADDR out [31:0] | AHB6 HADDR
AHBBHTRANS out [1:0] | AHB6 HTRANS
AHBBHWRITE out 1 AHB6 HWRITE
AHBBHSIZE out [2:0] | AHB6 HSIZE
AHB6HBURST out [2:0] | AHB6 HBURST
AHBBHPROT out [3:0] | AHB6 HPROT
AHBGBHWDATA out [31:0] | AHB6 HWDATA
AHB Master [6]
AHBBHMASTLOCK out 1 AHB6 HMASTLOCK
AHB6HREADYMUX out 1 AHB6 HREADYMUX
AHBBHRDATA in [31:0] | AHB6 HRDATA
AHB6HREADYOQUT in 1 AHB6 HREDAYOUT
AHBBHRESP in [1:0] | AHB6 HRESP
AHB6HMASTER out [3:0] | AHB6 MASTER
AHB6HCLK out 1 AHB6 HCLK
AHB6HRESET out 1 AHB6 RESET
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1 fEIF2EH

1.4 KRG RFE S

14 REHFEST

Gowin_EMPU_M1 & # G, 3k 1-2 Fios.

* 12 ARG HFgt
: : NEEEEEE LUTs Registers | BSRAMs | DSP Macros
Configuration
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
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2 W Bt iAE 2.1 TEfFIR I

2@1¢i§ki‘l‘iﬁ§ﬁ

2.1 FEHIFR

DK-START-GW2A18 V2.0

GW2A-LV18PG256C8/17

GW2A-18C (C i)

® DK-START-GW1N9 V1.1
GW1N-LVOEQ144C6/15
GW1N-9C (C )

® DK-START-GW2A55 V1.3
GW2A-LV55PG484C8/I7
GW2A-55C (C k)

® DK-START-GW2AR18 V1.1

GW2AR-LV18EQ144PC8/17

GW2AR-18 (B ki)

2.2 IR

Gowin_V1.9.7.01 Beta & UL FJRA.

2.3 IP Core Generator TE

o IR AR IP Core Generator T..H., A THELE /-4
Gowin_EMPU_M1 kit

IP Core Generator T B[\ 712, 1553 SUG284, Gowin IP Core
Generator /1 /757

24 THTH
o IR AR AL N4 T B Programmer, T N30 LI SO
T H Programmer B H771%, 1EZ% SUG502, Gowin
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http://cdn.gowinsemi.com.cn/SUG284.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

2 W Bt iAE 2.5 Biliifg

Programmer /1 /15 .

2.5 &itiRiE
Gowin_EMPU_M1 {3 i 2

1. IP Core Generator T.EiC & Cortex-M1. APB Bus Peripherals f1 AHB
Bus Peripherals, 7*4: Gowin_EMPU_M1 f@{#it, ST

2. Z#1k Gowin_ EMPU_M1 Top Module, S A #it, #EE8H - wit
5 Gowin_EMPU_M1 Top Module;

YFE L) AR 7 2 3
181 Fl 274 T A Synplify Pro 8% GowinSynthesis %4
1o AT JE AR 2k T.H. Place & Route A JeAfiZk, 7= AR BT SO

R % T H Programmer, K #8452 3
GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2A-18/GW2A-18C/G
W2AR-18/GW2AR-18C/GW2ANR-18C/GW2A-55/GW2A-55C.

o g b~ W
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3 TREMAR 3.1 LG

TIERIR

3.1 T8I
3.1.1 TS

T T = IR, EPESE A “File > New... > FPGA Design
Project”, fI% FPGA Design L., K 3-1 Fizw.

3-1 ## FPGA Design T2

W GOWIN FPGA Designer - [Start Page]
File Edit Tools Window Help
B HS &
Recent Projects:
Quick Start
-1 Projects 13
[} FPGA Design Project | [
- Files
L:J, Verilog File
[& vHDL File I
L; Physical Constraints File
N 4

ditor

Create a FPGA design project.
You will be able to add or create RTL sources, run
synthesis, place & route, and program your device.

°§ance| agK
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3 TREMAR 3.1 LG

3.1.2 IRETIERAMFEE
N TRRAHR, W8 TAEKE, WK 3-2 Fisx.

3-2 ®ETIZAMMEBERE

Project Name
B Project Name

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.

Name: gowin_empu_mi]|

Create in: | fhome/liukai [Z]

Use as detault peoject location

[(Next> ]
3.1.3 &= H

1% Series. Device. Package. Speed fll Part Number, 1] 3-3 fif
ZT_\‘O

PLER AT & T E . DK-START-GW2A18 V2.0 FF &tk &% Beit- R,
THR

® Series: GW2A

Device: GW2A-18C

Package: PBGA256

Speed: C8/17

Part Number: GW2A-LV18PG256C8/17

IPUG531-1.7 19(58)




3 TREREAR 3.1 TREfgE

3-3 kSR
Project Wizard x
Select Device
Project Name
B Select Device Specify a target device for your project

Filter

Series: | GW2A ¥ | Device: [GWZA-ISC = ]
Package: |PBGA256 :]
Speed: [CBH? 3]

Part Number Device Package Speed \oltage 10

GW2A-LV18PG256CS/17 GW2A-18C PBGA256 | C8/I7 - 20736

[4] I D

[ < Back H Next > H Cancel l

3.14 e TIE6I#
WP 3-4 iR, MR TR,

[ 3-4 SER T2 6032
Project Wizard »®
Summary
Project Mame
Select Device Project
By Summary Name: gowin empu ml

Directory: /netapp/home/liukai
Source Directory: /netapp/home/liukai/gowin_empu_ml/src
Implementation Directory: /netapp/home/liukai/gowin_empu ml/impl

Device
Part Number: GW2A-LV1BPG256C8/17
Series: GW2A
Device: GW2A-18C
Package: PBGA256
Speed: C8/I7

< Back H Finish H Cancel
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3 TREREAR

3.2 fififf it

3.2 st

f#F] IP Core Generator T H, 74 Gowin_EMPU_M1 fiiffi%it.

L EEL “Tools > IP Core Generator” =% T E.#~ IP Core Generator
“ {7, ¥TIF IP Core Generator.

1%&H “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_EMPU_M1 1.6”, tnl& 3-5 fiios.

3-5 %3 ¥ Gowin_EMPU_M1

GOWIN FPGA Designer - [IP Core Generator]

[v]

[4]

v File Edit Project Tools Window Help
O sy é W
9% tugetpeice: [cwanrarcassconn)| [
=i : gwmiempuiml | [Hilter
| Gw2A-Lv1sP...
Gowin_EMPU_M1
=3 Hard Module - -
2 ADC
@ [ BandGap Information
[+ CLOCK
£ DSP Type: Gowin_EMPU_M1
[E:) 13C Vendor: GOWIN Semiconductor
e 10
& [ MIPI_DPHY_RX
- B8 Memary Summary
e SPMI
. |ser Elash Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
I[}- Soft IP Core I
1 DSP and Mathematics Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA.
& Interface and Interconnect Cortex-M1 is ARM architecture v6-M, supports thumb instruction set architecture. There is an
Memory Control operating system extension option, if this option is implemented, functionality within the
I =) Microprocessor System I processor is enable that is capable of running an operating system. Data endianness is
Bus aridge configurable. Instructions and system control registers, debug resources and debugger
- Hard-Core-MCU accesses are always little-endian. The nested vectored interrupt controller is closely
E] Soft-Core-MCU integrated with the processor to achieve low latency interrupt processing. The debug can be
1.6 configured to full or reduced mode. Full debug includes four breakpoint units and two data
watchpoint units, reduced debug includes two breakpoint units and one data watchpoint units.
' Gowin_PicoRV32 12 Cortex-M1 supports 32-bit hardware multiplier, users can choose either the standard multiplier
' RiscV AE250 11 or a smaller, lower performance multiplier implementation.Users can select internal ITCM or
= Multimedia external flash as instruction memory. Users can select internal DTCM or external ram as data
[ Deprecated memory.
1 I [v] L . L e e -
De. | Pr. J Hier... J ? Start Page ® Design Summary * o IP Core Generator b4
IPUG531-1.7
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3 TREREAR

3.2 Bt

77 Gowin_EMPU_M1, Gowin_EMPU_M1 &% &, 111 3-6 fir,
f1$%5 Cortex-M1. APB Bus Peripherals 1 AHB Bus Peripherals fit & £ i .
3-6 R4 E

File

Device: GW2A-18C Part Number: | GW2A-LV18PG256C8/I7

Create In: [,fnetappfhomefliukai,fgowin_empu_mlfsrc;’gowin_empu_m1

(]

Language: [Verilog

+ | Synthesis Tool: | GowinSynthesis

Cortex-M1
IRQI31:0] \L L DEBUG
ITem Cortex-M1 DTCM
AHB-Lite
AHE Bus
GPIO CAN Ethernet| | DDR3 PSRAM seiFlash | A7 Master
APEB Bus
AHB2APE
AFE
UARTD UART1 Timero Timerl Watch RTC TRNG Dual 12C SP1 SD-Card Master
Dog Timer
11-161
>

[eganceIH 69!( l
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3 LREMER

3.2 Wit

3.2.1 Cortex-M1 @it
Cortex-M1 i {15 11 Fic B 1L 1,

m#E 3-1 s

2= 3-1 Cortex-M1 B EiEIR

Fic B 38 751

Eitipay

Number of interrupts

i & Cortex-M1 ShR b WricEE:, Wk 1 84 8 51 16 54 32, BRily 32.

OS Extension

M & Cortex-M1 2 30 R IE R0, BRIANSCRF.

Small Multiplier

fiL & Cortex-M1 small #=HE£F LSS, ERIAN normal #xK.

Big Endian

fi & Cortex-M1 ¥idfa Kot 20, BRI/ Piks .

Enable Debug

ffife Cortex-M1 Debug Liifie, £\ J{#EE Debug.

Debug Port Select

fie BRSSO, w L% JTAG Bk Serial Wire &% JTAG and Serial
Wire, ZRi\ N JTAG and Serial Wire.

Small Debug

fii & Small BEziEIREE, ZRIAN Full B 2%,

ITCM Select

WA RN BT A7 As . BRIAY N AR A1 45 -

ITCM Size

fic & N B 4E S A fitias Size, W LLEHE 1/2/4/8/16/32/64/128/256KB -

® GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C #x kik#% 32KB, Bk
AN 16KB;

® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
Bk 64KB, ERIN N 32KB;

® GW2A-55/GW2A-55C #: Kik#F 256KB, BRI\ N 64KB.

Initialize ITCM

flife ITCM #1aatk, ERIANEER .

ITCM Initialization Path

ITCM PIUHAE SCAF 45

DTCM Select

PPN BN B A A, BOA N ER R A7 kA%

DTCM Size

fic & N SR EE A7 it %% Size, W LLEHE 1/2/4/8/16/32/64/128/256KB

® GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C #x kit #% 32KB, Bk
AN 16KB;

® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
Kk 64KB, ERIN AN 32KB;

® GW2A-55/GW2A-55C #: Kik#F 256KB, BRI\ 64KB.
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3 TREMAR 3.2 it

Wil Cortex-M1, $TJF Cortex-M1 HIBC B LI, W& 3-7 phow, B4E1E
MBCE . A B E

3-7 Cortex-M1 Big ik

& Cortex-M1 x

Cortex-M1 oo

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, OS extension, small or

normal multiplier, big or little endian, full or small debug, debug port.
—» HCLK LOCKUP =
—
— SYSRESETn HALTED
JTAGTOP [—»
—® DBGRESETnN
NTDOEN [—= Commeon | Debug | Memory
—® nTRST
SWDO = Number of interrupts
— TDI SWDOEN = a
— SWCLKTCK TOO == .
SYSRESETREQ —#
—® SWDITMS 16
DBGRESTARTED —#
— -
RQl31:0] HTRANS[1:0] pei= 8 32
—H M HBURST(2:0] == ,
¥| OS5 Extension
— EDBGRQ HPROT[3:0] p=—i
Small Multiplier
—»! DBGRESTART HSIZE[2:0] ==
HWRITE = Big Endian
—® HREADY
HMASTLOCK —
— HRESP
HADDR[31:0] p==i=
= HRODATA[31:0] HWDATA[31:0] feite
Gowin Cortex-M1

l 9 Cancel

Pox |
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3 TREREAR 3.2 Bt
A
BAEkE
v N v — N N A — N =] >
ERRE A E RS, iR 3-8 fin, WUBLE h W E . #E R4 R
S TS w 8 N
e A A AN HE A7 it 5
[#] 3-8 Cortex-M1 iEHE &
& Cortex-M1 x
R
Cortex-M1 37
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, OS extension, small or
normal multiplier, big or little endian, full or small debug, debug port.
—» HCLK LOCKUP (—»
—
—® SYSRESETNn HALTED
|JTAGTOP —#
 —
—® DBGRESET
n NTDOEN —# | Common || Debug Memory
" SWDO = Number of interrupts
— TDI SWDOEN [— q
—# SWCLKTCK TDO = o
SYSRESETREQ —#
—® SWDITMS 16
DBGRESTARTED —#
— -
IRQI31:0] HTRANS[1:0] piie % 32
M HBURST([2:0] f== .
+| OS5 Extension
— EDBGRQ HPROT([3:0] ==
Small Multiplier
—»{ DBGRESTART HSIZE[2:0] == P
HWRITE (8= Big Endian
— HREADY
HMASTLOCK —
—= HRESP
HADDR[31:0] p=
—# HRDATA[31:0] HWDATA[31:0] feebe

Gowin Cortex-M1

IPUG531-1.7

Qe[ P

o i G

AT DA 1 57 8 B 16 B 32, W LARCE 1 ek 8 B 16 /NEk 32 4MA AR
i, BRI 32 4.

BAE ARG JEACE

R, N Cortex-M1 4 & SCFF AR R G0, BRUCN SR ERAIE R G &

ek U B
TR IERE, M) Cortex-M1 37 £F Small JeiE58%, 7557+ Normal ek 58,
k1A~ Normal JEi: 2%,

Bt ts N E
iRk, N Cortex-M1 SCHFEdE Rumtkal, 15 WS RFAE /N s 5,
BRI/ 3o
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3 TREREAR

3.2 Bt

AWk E

WFEFIARCE LI, Qi 3-9 Pron, W IBCE M REIA . Bl DA

A

& 3-9 Cortex-M1 BRI =
&  coex-M1 x|
Cortex-M1 o

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, OS extension, small or

normal multiplier, big or little endian, full or small debug, debug port.
—»|heik LOCKUP f—»
—m{ SYSRESETn HALTED =
[TAGTOP P
—* DBGRESETN nTDOEN — | | Common || Debug || Memory |
—®|nTRST SWDO =+ + Enable Debug
— 1D SWDOEN [—# Debug Port Select
—p SWELKTCK TDO [
—lswormms SYSRESETREQ |—#= FA(_HJ _
DBGRESTARTED Serial Wire
- IRQ[31:0] HTRANS[1:0] = & |TAG and Serial Wire
— MM HBURST([2:0] =i
Small Debug
—» EDBGRO HPROT[3:0] piie
—» DBGRESTART HSIZE[2:0] =
HWRITE |—m
—»{ HREADY
HMASTLOCK =
—»{ HRESP
HADDR[31:0] =i
=—#{ HRDATA[31:0] HWDATA[31:0] =
Gowin Cortex-M1
l°§ance| l l aQK l
® Enable Debug
41 %1% 4% Enable Debug, Cortex-M1 SZHFRA DAL, 7 Cortex-M1 A
XHAETIRE, BRI {1 RE Debug.
o O E
A AREFE JTAG B Serial Wire 5% JTAG and Serial Wire, Zki\ N JTAG
and Serial Wire.
o AR AN E
ik $% Small Debug, U Cortex-M1 £ Small #0148, HISL
FF Full 0SB Full #0008 .
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i E

WA BRI, Anf& 3-10 fow, ATLABCE ITCM AT DTCM.

3-10 Cortex-M1 FFHEEC B
&  CotexMi x|

Rl

Cortex-M1 55
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, OS extension, small or
normal multiplier, big or little endian, full er small debug. debug port.
—»{ HCLK LOCKUP [—»
—
—® SYSRESETNR HALTED
JTAGTOP —#=
—® DBGRESETN
NTDOEN [—» Common | Debug I Memary I
—® nTRST
SWDD ITeM
— TDI SWDOEN [— ITCM Select
— SWCLKTCK TDO [—» c
® Internal Instruction Memory
—» SWDITMS SYSRESETREQ [—#
DBGRESTARTED —# External Instruction Memory
= [RQ[31:0]
HTRANS[1:0] F=—= .
ITCM Size: -32 KB =
—| M HBURST[2:0] (= -
7] Initiali
—»{ EDBGRQ HPROTI3:0] = Initialize ITCM
—»| DBGRESTART HSIZE[2:0] b=t ITCM Initialization Path: | /netapp/home/liukai/gowin_empu_m1l/bootload E]
HWRITE —=
— HREADY DTCM
HMASTLOCK [—=
— HRESP DTCM Select
HADDR[31:0] p==
= HRDATA[31:0] HWDATA[31:0] =t @ Internal Data Memory
External Data Memaory
Gowin Cortex-M1
DTCM Size: |32 KB =

IPUG531-1.7

H

@] [ P |

® |ITCM Select it &

- A LLE#E Internal Instruction Memory &% External Instruction
Memory;

- BRIA Internal Instruction Memory;

- Internal Instruction Memory: Pii#E 4 f7-fif#s, H P Block RAM i
g TEIR, itk 0x00000000;

- External Instruction Memory: #Mi#ifE 417 ft#%, W DDR3/Flash,
s 0x00000000.

® |TCM Size fiL &
- HrERZAE: CUEFE Internal Instruction Memory;

- AILLik#E 1KB B 2KB 2t 4KB 5t 8KB B 16KB B 32KB B 64KB B}
128KB 5 256KB;
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~ GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM Size & ki
9 32KB, Rk 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM Size & Kik# N 64KB, ZRil N 32KB;

- GW2A-55/GW2A-55C, ITCM Size i Kk Ff N 256KB, ERil N 64KB.
ITCM Initialization fit &
- ATHR4MF: Ei%F Internal Instruction Memory;

- WHIEFE Initialize ITCM, NISZHF ITCM #j4a4k, v LALE ITCM
Initialization Path S\ ITCM #4518 - #8475

- IR SAE B4 SPI-Flash F# 837720, ITCM WG E AR IEANE
] ITCM Size T AA A1) bootload SCAF#4% .

!
ITCM Initialization Path § NFI#1E, ANEEHE BT Zel” \r” . 7 \n” & 75
B SCAH e 4%

DTCM Select it &
- 1] LLiE# Internal Data Memory 5% External Data Memory;
- R\ Internal Data Memory;

- Internal Data Memory: WEdE/Aifi#s, H N Block RAM i 77
fEIR, EaEHhE 0x20000000;

- External Data Memory: #MH$Ef7 s, W DDR3, #2aftbhlk
0x20100000.

DTCM Size it &
- HIRZKAF: ©iEFE Internal Data Memory;

- AILLik#E 1KB B 2KB 5 4KB 5t 8KB 5 16KB 5 32KB 5 64KB 1},
128KB 5 256KB;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, DTCM Size f Kik#*
N 32KB, ERINN 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
DTCM Size & KikE#H 64KB, ERi\ N 32KB;

- GW2A-55/GW2A-55C, DTCM Size & K%k N 256KB, ERilN
64KB.

ITCM 5 DTCM Size fit & [R#]

- HIHESAH: CUEFE Internal Instruction Memory #1 Internal Data
Memory;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM & DTCM £k
AECE A 32KB, W ITCM 8 DTCM 3N 28 O C B N 32KB,
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W 75—t A oK A BERC BN 16KB:;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM B8, DTCM 5 KA E & N 64KB, 8 ITCM 8; DTCM /N5
fEas CECE N 64KB, | 75— M Efds i K R ERCE N 16KB;

GW2A-55/GW2A-55C, ITCM 8¢ DTCM & KAl & A 256KB, N
HITCM 5 DTCM /N o CEC B N 256KB, N 53— AN it g

KARERE N 16KB.
3.2.2 AHB-Lite Extension B it

AHB-Lite Extension Fit. & %I i3 3-2 AT 7w
= 3-2 AHB-Lite Extension A & %R

Pic B 3 T3 Eii3%

Enable GPIO ffifit GPIO, ERiAFKH].

Enable GPIO I/0 fiifie GPIO inout ¥ 1287, ERINfHBE.
Enable CAN {fife CAN, ERIAICH].

Buffer Depth CAN i%# Buffer Depth, ZRIAE A 256.

Enable Ethernet

{§ifE Ethernet, BRI\ .

Interface

Ethernet i%#% Interface (RGMII/GMII/MII), RN
RGMII.

RGMII Input Delay

RGMII input delay, #RIAEA 100.

MIIM Clock Divider

MIIM clock divider, ERIME N 20.

Enable DDR3

f#i& DDR3 Memory, ZRikKH.

Enable PSRAM

g PSRAM, BRiASCH .

Enable SPI-Flash

e SPI-Flash F#Zhfefl Memory 3. 5. #RRIh#E,
BRINK A

Enable AHB Master [1]

{fihe AHB Master [1], ERIAKH.

Enable AHB Master [2]

fiifit AHB Master [2], ZRIASEH.

Enable AHB Master [3]

{# ¢ AHB Master [3], BRiLKH,

Enable AHB Master [4]

§ifE AHB Master [4], ERINKH].

Enable AHB Master [5]

{##¢ AHB Master [5], BRiLK .

Enable AHB Master [6]

{§if¢ AHB Master [6], ERI\KH].

Enable UARTO

fige s 10, BRIAKH,

Enable UART1

e 1, BRAKH,

Enable Timer0

fiRe e 4% 0, BRIAKH

Enable Timer1

AR ERT2S 1, BRINCH.

Enable WatchDog {EREE T 14, BRIAHM,
Enable RTC e RTC, ZRiIAFH.
Enable TRNG it TRNG, ERiIARH .

Enable DualTimer

{§i%% DualTimer, BRILEH.
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i £ 37 T Eiipa

Enable 12C ffifE 12C, BRINKH.

Enable I2C 1/O i 12C inout % 2R, BRIAfHAE
Enable SPI {fife SPI, ERIAICH .

Enable SD-Card f#ifit SD-Card, ERINH].

Enable APB Master [1] | {#ifit APB Master [1], ZRIAFEH].
Enable APB Master [2] | it APB Master [2], BRI\,
Enable APB Master [3] | {#ifit APB Master [3], ERi\<H].
Enable APB Master [4] | {{ift APB Master [4], BRI\
Enable APB Master [5] | f#if& APB Master [5], #RilKM .
Enable APB Master [6] | f{i5& APB Master [6], ERIAK.
Enable APB Master [7] | flifE APB Master [7], #RiAKMH.
Enable APB Master [8] | f{i5& APB Master [8], ERiAK .
Enable APB Master [9] | f#if& APB Master [9], #RiAK[H .
Enable APB Master [10] | & APB Master [10], BRil5CH] .
Enable APB Master [11] | f#ifit APB Master [11], ERiIAICH.
Enable APB Master [12] | & APB Master [12], BRilSCH] .
Enable APB Master [13] | {#ifit APB Master [13], BRilJ<H.
Enable APB Master [14] | % APB Master [14], BRIl .
Enable APB Master [15] | fi5& APB Master [15], ERIA KA.
Enable APB Master [16] | % APB Master [16], BRI\,

GPIO i &

W7 I GPIO, FILLEFEECE GPIO, ikl 3-11 s,

% Enable GPIO, ] Gowin EMPU_M1 4% GPIO, ERIAKH;

WER £ 4% $% Enable GPIO, W LABCE GPIO i 38R ;

R % Enable GPIO I/0, ] GPIO 37 £F inout % N H ok 2678, Bk

ISHFo

IPUG531-1.7
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3-11 GPIO fi &

GPIO &

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with GPIO block through AHB bus. The
GPIO block interconnects With FPGA Fabric where user implements general purpose /O
functions. This AHB GPIO is a general purpose IfO interface unit and provides a 16-bit IjO
interface. Users can select inout or infout/en signals as GPIO's ports.

IRQ[31:0] =i

— SYSRESETN

MM -
Options

Configuration

— PORESRTN

| Enable GPIO
GPIO[15:0] e
Interface Type:

¥ Enable GPIO IjO

Gowin AHB Bus

l ° Cancel

o |

CANECE
WHATIF CAN, FTLLEHERCE CAN, K 3-12 Fir.
® UL i%k#% Enable CAN, Il Gowin EMPU_M1 % #: CAN, ZRi\KH];
® IR T4 1kFE Enable CAN, M| LLACE Buffer Depth;
® :F% Buffer Depth, [ & Buffer Depth, ERIAE N 256.
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3-12 CAN fit &
& CAN x
<5t
CAN 5 7]
The Cortex-M1 core of Gowin_EMPU_M1 interacts with CAN block through AHB bus.The CAN
Block is a fully verified block, which can implement CAN bus communication.The CAN block
implements CAN2.0 and CAN FD protocol.
— SYSRESETn IRQI31:0] pei=
—® PORESRTN NM| =
Options 16
Configurations 32
64
+ Enable CAN
—{ CAN_RX CAN_TX 128
Buffer Depth:
512
1024
2048
Gowin AHB Bus 4096
8192
16384
32768
= 65536
-
l ° Cancel OQK l
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Ethernet fid B
MFHTH Ethernet, 7T LLIAFEACE Ethernet, 41 3-13 fior.,

® %L+ Enable Ethernet, Il Gowin_ EMPU_M1 3 %F Ethernet, ERiA
KA

® N &1L+ Enable Ethernet, NIT]LIALE Interface. RGMII Input
Delay. MIIM Clock Divider,

1%E#E Interface, 1 LLEFRECE RGMIL. GMII. MII B¢ GMII/MII, Bk
I\ RGMII;

- WHiEFE Interface 4 RGMII, AT LLiE#HC E RGMII Input Delay,
BRINE N 100;
- 1%&% MIIM Clock Divider, 1] PAFCE MIIM Clock Divider, ERIAE N
20,
® 1% Interface %&£ RGMII 5 GMII, 35 1 GTX_CLK 24254 A\ 125MHz
PN
3-13 Ethernet Bt B
& Ethernet x
Ethernet o

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

protocol.
—»{ SYSRESET IRQ[31:0] ==
MM -
—» PORESRTN
MDC —=
—» RGMII_RXC
MDIO -
—» RGMII_RX_CTL Cptions
RGMII_TXC —#= Configuration
= RGMII_RXD[3:0] ¥| Enable Ethernet
RGMII_TX_CTL =
Interface: RGMII 5
— GTX_CLK .
- RGMII_TXD[3:0] = RGMIl Input Delay: [100 |3
MIIM Clock Divider: a

Gowin AHB Bus

EYEY

[anncel l [ @ ok l
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DDR3 B E
M d74TH DDR3, 7] LLiE#ACE DDR3, 1K 3-14 Fiis.
® [n4i%Ft Enable DDR3, Il Gowin_EMPU_M1 32 #f DDR3 Memory,
® DDRS3 WBH #9451 % 150MHz;
® DDR3 i1 DDR_CLK_I, ¥Zif: A 50MHz it .
3-14 DDR3 B¢ &

& DDR3 x
DDR3 o

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with DDR3 block through AHB bus. The
DDR3 block provides a complete solution for customers to use DDR3 memory. This block
located between the DDR3 memory and the user logic include with Gowin Memory Controller
and Physical interface, reduces the user's effort to deal with the DDR3 memeory command
interface by providing a simple generic system interface to the user.

IRGL21:0]
NMI

DOR_INIT_COMPLETE_O

DDR_ADDR_O[15:0]
= SYSRESETn DDR_BA_O12:0]
DOR_CS_N_O
DDR_RAS_N_O
DDR_CAS_N_O
DOR_WE_N_0O

= FORESRTN
DOR_CLE_O

Options

Configuration

DDR_CLK_N_O

DDR_CKE_O
¥| Enable DDR3

DDR_ODT O

—d DOR_CLE | DOR_RESET_N_O
DOR_DOM_0[1:0]
DDR_DQ_I0[15:01

DDR_DOS_1011:0]

EEEREEEIEIEIEIEIE IR I

DODR_DGQS_N_I0[1:0]

Gowin AHB Bus

Y

n

l ° Cancel

P |

SPI-Flash Et &
SPI-Flash £ F#Ihfe, M Memory 2. 5. #RIIRE,
W F 4T SPI-Flash, w LLEFACE SPI-Flash, Wil 3-15 Ais.

® R i%+ Enable SPI-Flash, Il Gowin_ EMPU_M1 37 #F SPI-Flash, Et
K5

® 1 Gowin_ EMPU_M1 {#i i 4 SPI-Flash T #5Ja 2l 7730, T2k $
Enable SPI-Flash.
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3-15 SPI-Flash Bt &

e ——————————— L ———————————————————
SPI-Flash

R
S T

The Cortex-M1 core 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.

—® SYSRESETn

—#| PORESRTn

IRQ[31:0]

NMI
FLASH_SPI_HOLDN
FLASH_SPI_CSN

—
FLASH_SPI_MISO Options |

2N AR

Configuration
FLASH_SPI_MOSI
¥| Enable SPI-Flash

FLASH_SPI_WPN [#s

FLASH_SPI_CLK |

Gowin AHB Bus

Q gjancel \ agK

IPUG531-1.7

AHB Master [1-6]B0 &

i 4T 7T AHB Master [1-6], ] LAEFTiLE AHB Master [1-6]/1 /% AHB

SRR, il 3-16 R

W% $ Enable AHB Master [1], U Gowin_ EMPU_M1 3 #F AHB
Master [1]H /¥ AHB 224 ez 11, P v] DLZE 4 D9 & AHB AR50
7%, BRI

% $¢ Enable AHB Master [2], Il Gowin_EMPU_M1 ¥ #f AHB
Master [2]H ' AHB S2k4 ez 11, H P rl DAfE B O AHB A5
7%, BN

U % $¢ Enable AHB Master [3], Il Gowin_ EMPU_M1 ¥ #f AHB
Master [3]H /* AHB 224 ez 11, P vl DLZE 4 O i AHB AR50
7%, BRIAR AL

%k Enable AHB Master [4], Il Gowin_ EMPU_M1 % #f AHB
Master [4]/ ¥ AHB 224 ez 11, AP vl LLFE L4 9 & AHB A1
7%, BN

153%4% Enable AHB Master [5], Il Gowin_ EMPU_M1 3 #f AHB
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Master [S]FH 7 AHB 284 E: 11, F P T DATEIGEE D15 8 AHB 4R
7%, BRAR AL

® (n4i%kFt Enable AHB Master [6], Il Gowin_ EMPU_M1 7 £f AHB
Master [7]F /" AHB 24 sz 11, H 7 nl DATEGEE O @ AHB 4R
7%, BRIAKH

[ 3-16 AHB Master [1-6]EC &

& AHB Master [1-6] x

AHB Master [1-6] &2

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with AHB Master [1-6] block through AHB
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.

B o Options |

b = § Configuration

AHB Master Address Size(MB)
v| Enable AHB Master [1] 0x80000000 16

¥ Enable AHB Master [2]  0x81000000 16

¥ Enable AHB Master [3] 0x86000000 16

v Enable AHB Master [4]  0x89000000 16

¥ Enable AHB Master [5] 0x8A000000 16

¥ Enable AHB Master [6] 0x8B000000 16

@ [ &)

AHB Master [1-6]F F* AHB S 24 @ 5 11k 46 Bk At ik = [A) 5E S,
Nz 3-3 .

%% 3-3 AHB Master [1-6]#iEE X

AHB 228810 E iR ik 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 PESE AHB 9 42 11 IR AHB A8 o T SR M
a7, WSHLU MR

® L\ GPIO[15:01# 4D Ah il b {5 55
® HIKAR = A FAE Efl.
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UART it &
MFFTH UARTO 5 UART1, 7] LLE#EAC B UARTO 5k UART1, K]
3'1 7 Fﬁ/j—:\‘ o
® 1 ik#E Enable UARTO, Il Gowin EMPU_ M1 % #: UARTO, ERil%
EiF
® 'fi%+% Enable UART1, ] Gowin EMPU_M1 7 #f UART1, ZRil%
EiP
3-17 UART B2 B
B UART x
UART 2
The Cortex-M1 core of Gowin_EMPU_M1 interacts with UARTO/1 block through APB bus.The
UARTO/1 block 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.
— SYSRESETNR IRQI31:0] i
—® PORESRTN NM| -
Options
—® UARTORXD UARTOTXD ) .
Configuration
+| Enable UARTO
—# UART1RXD UARTLTXD — ¥| Enable UART1

Gowin APB Bus

Qe [P ]
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Timer B¢ &

X FT I Timer0 B¢ Timer1, 7] LLEFEAC & Timer0 2 Timer1, {114 3-18
TR

® 1R i%&+ Enable Timer0, ] Gowin EMPU_M1 37 Timer0, 2k i\ 5% 4]
® {3 1kF¢ Enable Timer1, Il Gowin EMPU_M1 325 Timer1, BRiL K.
& 3-18 Timer £ &

& Timer -
Timer L

The Cortex-M1 core of Gowin_EMPU_M1 interacts with Timer0,/1 block through APB bus. The
Timer0/1 block is a fully verified block which can implement counter function. The Timer0/1
block contains two Timers, which support 24-bit counter.

—® SYSRESETNn

IRQI31:0] =t
—# PORESRTN
Options
—
TIMEROEXTIN Configuration
NMI -
| Enable Timer0
—m TIMER1EXTIN | Enable Timerl

Gowin APB Bus

l° Cancel

(@
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WatchDog BCE

M7 WatchDog, 7] LLiZ$EALE WatchDog, 4 3-19 For.
U Hi%$E Enable WatchDog, Il Gowin_ EMPU_M1 7 #f WatchDog,

BRIAK o

& 3-19 WatchDog Bt 2

&

WatchDog

IRQI31:0] peipr

—m SYSRESETNn

1

—® PORESRTN

WDOGRESREQ —»

Gowin APB Bus

IPUG531-1.7

WatchDog

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

x

Tl
R

l° Cancel

(@]
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RTC i &

Wi H RTC, wJLUEHRCE RTC, & 3-20 fis.

R % Enable RTC, I Gowin_ EMPU_M1 3 #f RTC, ZRIAIEH].
& 3-20 RTC B2 &

RTC &%

The Cortex-M1 core of Gowin_EMPU_M1 interacts with RTC block through APB bus.The RTC
block is a fully verified block which can implement real time clock.

— SYSRESETNn

IRQI31:0] p=i>

—® PORESRTN
Options

Configuration

NMI -

¥| Enable RTC
—# RTCSRCCLK

Gowin APB Bus

l° Cancel

(@
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DualTimer B &
M4 DualTimer, #]LLiZ#EECE DualTimer, [ 3-21 Fror.
W % FE Enable DualTimer, ] Gowin_EMPU_M1 ¥ DualTimer,
BRINK Ao
& 3-21 DualTimer Bt &

& DualTimer x
DualTimer 2

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.

— SYSRESETn IRQI31:0] i
Options
Configuration
— PORESRTN NMI —-

¥ Enable DualTimer

Gowin APB Bus

[anncel l ﬁg»( l
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TRNG &

MFFTH TRNG, AILULEHACE TRNG, W& 3-22 fix.

IR % £ Enable TRNG, Il Gowin_ EMPU_M1 37 TRNG, BRil %M.
& 3-22 TRNG &

& TRNG x
TRNG 2

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.

—m SYSRESETR IRQ[31:0] peeip=
Options
Configuration
— PORESRTR WM

¥| Enable TRNG

Gowin APB Bus

logancel

(@
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R2CEE
WAFTIF 1PC, AT LLERERCE 12C Master, @1l 3-23 firs.
I %1% $% Enable 12C, ] Gowin_ EMPU_M1 37 #F 12C Master, kil 5% 4,
WR &1k 4% Enable 12C, WA LAECE 12C Master i 1284 ;

ISR % Enable 12C 110, ) 12C Master 37 ¥F inout %y A\ % 1 i 111 2878,
BRI

3-23PCHEE
R
12C %7
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 protocol. Users can select inout or infout/en signals as 12C's ports.
IRQ[31:0] =t

—» SYSRESETn

NMI
Options |
SCL 1 | . .
L || Configuration
—» PORESRTN

: ¥| Enable 12C
spA ke» | || Interface Type:

‘ ¥| Enable 12C I/O

Gowin APB Bus

‘lcgancel ‘ WQK l
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SPI il &
XTI SPI, wJLAiE#EACE SPI Master, 1P 3-24 Fis.
I 1% $% Enable SPI, Nl Gowin_ EMPU_M1 37 #f SPI Master, ZRik5%

i
& 3-24 SPI f2 &
& s X]
SPl &

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 protocol.

IRQ[31:0] ==
— SYSRESETn
NMI —-
—» PORESRTN MOS|
Options
Configuration
SCLK —
| Enable SPI
— MISO
NSS =

Gowin APB Bus

[ © concel l ﬁg»( l
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SD-Card Bt B
MF#TH SD-Card, 7] LLIAFEACE SD-Card, fnl& 3-25 fiow.

® ' i%F Enable SD-Card, | Gowin_ EMPU_M1 37 ¥f SD-Card, ERik
KA

® SD-Card ¥l 1 SD_SPICLK, #4Zji#2 N\ 30MHz i i .

[&] 3-25 SD-Card Bit &
& SD-Card -

SD-Card s

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

IRQ[31:0] ==
— SYSRESETn
NMI -
—m PORESRTR
SD_CLK [—
—#{ 5D _SPICLK SD CS
Options
SD_DATAOQUT —= Configuration
— SO_DATAIN
¥ Enable SD-Card
SD_CARD_INIT =
—® SD_CHECKIN
SO_CHECKOUT —#

Gowin AHB Bus

l °gance|

Pox |
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3.2 Wit

IPUG531-1.7

APB Master [1-16]HC &

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

3'26 Fﬁ/j—‘—\‘o

% Enable APB Master [1], 1] Gowin_ EMPU_M1 7 £f APB
Master [1]/ /" APB 2264 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] ULFE LB 9 e APB #1315
7%, BRAR AL

IR % $% Enable APB Master [3], Il Gowin_ EMPU_M1 % ¥ APB
Master [3]F 7 APB 2264 821, P o] DAZESLE: 9 i APB 4%
Sk Enable APB Master [4], 1] Gowin_ EMPU_M1 72 £F APB
Master [4]H /" APB &2y 4211, H - nl UFE b 4 e APB #1515
7%, BRIAK AL

W %EFE Enable APB Master [5], Il Gowin_ EMPU_M1 ¥ APB
Master [S]F /" APB 2264 g2 1, H P o] DAZESLE: 19 g APB 4%
ik Enable APB Master [6], 1] Gowin_ EMPU_M1 7 £F APB
Master [6]H /" APB 2y ez, H - n] UFESbE: 4 e APB #1515
7%, BRI

{13 %% Enable APB Master [7], Il Gowin_EMPU_M1 4 APB
Master [7]F 7 APB 2264 g2 1, H P o] DIZESLE: 9 g APB 4%
2%, BN

ik Enable APB Master [8], Il Gowin_ EMPU_M1 7 £f APB
Master [8]FH /7 APB & 2kd g2 1, H P o] DAZESLE: 9 & APB 4R
%, BRI

%1% $% Enable APB Master [9], ] Gowin_ EMPU_M1 37 £F APB
Master [9]FH F* APB &2k B #2110, H P v UZESLE: 09 & APB 4%
2%, BN

1 $ 1% % Enable APB Master [10], Il Gowin_EMPU_M1 3§} APB
Master [10]/ /" APB S 2ky i1, H P AT UAFEE: O3 & APB b
W, BN

%%+ Enable APB Master [11], Il Gowin_EMPU_M1 3 ¥ APB
Master [11]H /" APB M2k 20, H P el DIZE L O e APB 4R
W, BUASCH;

WK iEFE Enable APB Master [12], Il Gowin_ EMPU_M1 ¥ #F APB
Master [12]F )" APB 28y ez 0, FH P Al UFEILE: 9 e APB 4hE
W, BUAKH;
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3.2 Bt

W% Enable APB Master [13], ] Gowin_EMPU_M1 3¢ APB
Master [13]H )7 APB S&¥ sz 1, P al DIfEE: 19 @ APB 4R
W, BUAKH;

U i% £ Enable APB Master [14], ] Gowin_ EMPU_M1 ¥ APB
Master [14]H] )" APB &2k #2100, H P el AfE LR O g APB 41
W&, BRAKHT;

W% Enable APB Master [15], ] Gowin_EMPU_M1 3¢ APB
Master [15]H )7 APB S&k sz 1, H 7 al DAfEE: 19 @ APB 4R
W, BUAKH;

U R i%$¢ Enable APB Master [16], ] Gowin_EMPU_M1 37 #F APB
Master [16]H] )" APB &2k #2100, F P el AFE LB 1P g APB 41
W&, BRAKHI.

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

& APB Master [1-16] x
T
APB Master [1-16] )
L The Cortex-M1 Core of Gowin_EMPU_M1 interacts with APB Master [1-16] block through APB
L bus. There are sixteen APB interfaces to extend APB peripherals for users. The APB Master
"""" B [1-16] block is a fully verified block which can extend APB bus to user to design more APB
peripherals.
Options
Configuration

APB Master Address Size(MB) =
¥ Enable APB Master [1] 0x60000000 1
¥| Enable APB Master [2] 0x60100000 1
¥| Enable APB Master [3] 0x60200000 1
RE—— ¥ Enable APB Master [4] 0x60300000 1
¥| Enable APB Master [5] 0x60400000 1
¥| 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] 0x60900000 1 =

@)@
| @ cancel || ox l
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APB Master [1-16]H J* APB & 264 @42 11 i 4 M bk At ik 2 18] 7€ S,

Nk 3-4 FioR.

%% 3-4 APB Master [1-16]331EE X
APB 2k 1 ELh Size (MB)
APB Master [1] 0x60000000 1
APB Master [2] 0x60100000 1
APB Master [3] 0x60200000 1
APB Master [4] 0x60300000 1
APB Master [5] 0x60400000 1
APB Master [6] 0x60500000 1
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 PR APB 3 J 4% B9 ) APB AMA s # 75 EESCH A e b

5%, WEHELUIHMER:
® Ul GPIO[5:0B 4 H {5 5 5
RS 8N B FAE 2.
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PSRAM it B
WifiFTH PSRAM, ] LUEAFALE PSRAM, Wik 3-27 Fix.
® U ik#E Enable PSRAM, ] Gowin_ EMPU_M1 7 PSRAM, ERil5%
EiE
® Ui N (GW2AR-18/GW2AR-18C) 3 #f Gowin_EMPU_M1 PSRAM:
- GW2AR-LV18QNS88PES
- GW2AR-LV18QN88PC8/I7
- GW2AR-LV18QN88PC7/16
- GW2AR-LV18EQ144PES
- GW2AR-LV18EQ144PC8/I7
- GW2AR-LV18EQ144PC7/16
- GW2AR-LV18EQ144PC9/I8
3-27 PSRAM B &

& PSRAM b
PSRAM &

The Cortex-M1 Core 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 Memory in Gowin_EMPU_M1.This block is located between the PSRAM Memory
Physical interface and MCU core with the AHB system bus, reduces the effort of user to deal
with PSRAM Memory command interface by providing a simple generic system interface

IRQI31:0] [=
—®| SYSRESETn NMI
O_psram_ck(1:0) pe=i»
—»{ PORESRT 0_psram_ck_n[1:0] =

10_psram_rwds(1:0) [®® | __
Options |

— psram_ref_clk 10_psram_dq(15:0] (e = B
e g S Configuration
O_psram_reset_n[1:0] peip v Enable PSRAM
—» psram_memory_clk O_psram_cs_n[1:0] pe=ip
init_calib |~

Gowin AHB Bus

1 °(_:ance| \ WQK l
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FAETARE

e Gowin_EMPU_M1 ZhfeAL & )5 , i #7 4 Gowin_EMPU_M1 [1)£5%
4 1A Synplify Pro =% GowinSynthesis, %1 3-30 fi7x.

B 3-28 IR TREE
Gowin EMPU M1 x
File
Device: GW2ZA-18C Part Number: |GW2A-LV18PG256C8/I7

Create In: | /netapp/home/liukai/gowin_empu_ml/src/gowin_g¢mpu_ml synplify Pro =

5 | Synthesis Tool: |LelIURETNG R

Language: | Verilog

Cortex-M1
Fes=se==s==co=—ccoo=c=d
IRQ[31:0 DEBUG
Ql31:0] 1 L
ITCM Cortex-M1 DTCM
AHB-Lite
AHB Bus
ﬁ Ethe”‘Et ﬁ ﬁ ﬁ
APE Bus
AHB2ZAPE
" § . § Watch Dual §
ﬁ ﬁ e e Doq e ‘ e TI mer ﬁ ﬁ
@

(¥

Qe

3.3 APt
® ¢ Gowin_EMPU_M1 BLE 5, 74 Gowin_EMPU_M1 ffiff ik it
® s/t Gowin_EMPU_M1 Top Module;

® S AMiEit, ##: Gowin EMPU_M1 Top Module 5 H ' #%it, TR
SERE RTL #5its

3.4 4R

SERCH T RTL it Ja, ARGE 8 ROIT AR = 24 1) 10, P 2B
LIRS
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WRAEI P 2R, P 2RI 2R S
WIBLR I =407, 1E2% SUG101, Gowin &1/ 29K 755

3.5 B E

3.5.1 &REEINACE
AR E, mE 3-29 Fis.
® E#%i4 T HE Synplify Pro B GowinSynthesis;
® MR ISR EA AR, FLE Top Module/Entity;
® RE B I SERR SO 51 42, ECE Include Path.

B 3-29 LZAEMAEE
Configuration x
Synthesize
General General
-I- Ssynthesize Synthesis Tool: Synplify Pro ® GowinSynthesis

~ General Top Module/Entity: | Gowin_EMPU_M1_template

-I- Place & Route
General Include Path: E]
Unused Pin

) GowinSynthesis
Dual-Purpose Pin

BitStream Verilog Language: [System Verilog 2017 = l

VHDL Language: | VHDL 2008

41

-

1

Looplimit: | 2000

Disable Insert Pad
¥| Ram R/W Check
DSP Balance

Show All Warnings

[Jgpply H@gamel” & ox l

IPUG531-1.7 51(58)



http://cdn.gowinsemi.com.cn/SUG101.pdf

3 TREREAR

3.5ME

3.5.2 Post-Place File Bt &

AT A Gowin_ EMPU_M1 B gmfs w it F 4tk 5 sk &3R80 F
|7, NI E “Place & Route > General > Generate Post-Place File” ik

i, 724 Post-Place File, & 3-30 ffix.
& 3-30 Post-Place File Bit &

Configuration x

Place & Route

Y

General. Category: [All S ]
= Synthesize
. . General Label & Value
E Place & Route Generate SDF File False
w Generate Constraint File of Ports False
- Unused Pin Generate 1BIS File False
¢ - Dual-Purpose Pin T [T
~ BitStream Generate Post-PNR Simulation Model File True
Initialize Primitives False
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False
Promote Physical Censtraint Warning to Error | True
Report Auto-Placed 10 Information False
Generate Post-Place File. Default: *.posp
l JApply ] legancel l OQK
IPUG531-1.7
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3.5.3 Dual-Purpose Pin BCE

R Gowin_ EMPU_M1 [ F4b SPI-Flash F#Jash 7720, WEH
MSPI it 38 o, anl 3-31 s, 75 A 75 EE e B o 152 F

3-31 Dual-Purpose Pin it B

Configuration x

Dual-Purpose Pin

General Use JTAG as regular 1O
- Synthesize
Use SSPI as regular 10
General
- Place & Route +| Use MSPI as regular 10
General Use READY as regular 1O

Lnused Pin

Use DONE as regular 1O

Dual-Purpose Pin

Use RECONFIG_N as regular |10

BitStream
Use MODE as regular 10

Use 12C as regular 10

[ oo | [ @ e [ P |
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w
o
I
op

3.6 L&

IEATE & IR 454 T B Synplify Pro 5 GowinSynthesis, 5/,
RTL witfgis, wnk 3-32 firm.

E 3-32 554

GOWIN FPGA Designer - [/ho iukai/gowin_empu_ml/impl/gwsynthesis/gowin_empu_ml_syn.rpt.html]

./ File Edit Project Tools Window Help
=1 . 18 G o
EeHY & Hicom &M

Process ® I~

1 | Design Summary L3

Syntlienls Messupes Synthesis Messages

] 7 User Constraints

4 FloorPlanner > Design Settings

- Resource Report Title GowinSynthesis Report

O Synthesize o Resource Usage Summary /home/liukai/gowin_empu_m1/src/gowin_empu_m1l/gowin_empu_ml.v
Y Design File /home/liukai/gowin_empu_m1/src/gowin_empu_m1_template.v

. Synthesis Report > Resource Utilization Summary /home/liukai/gowin_empu_m1/src/gowin_pll/gowin_pll.v
g /home/liukai/gowin_empu_m1/src/gowin_rpll/gowin_rpll.v
Netlist File o Timing - - —
GowinSynthesis Constraints File | -—
= - Place & Route o Clock Summary - — - -
oy GowinSynthesis Verision GowinSynthesis V1.9.6Beta
Place & Route Report o Timing Report
Created Time Tue Jun 9 10:16:46 2020
Titning Analysis Report e Summany C ight (C)2014-2020 Gowin Semiconductor C tion. ALL
opyri - owin Semiconductor Corporation.
Ports & Pins Report o Detail Timing Paths Informations | Legal Announcement rigf\{s ?eserved. .y
- Power Analysis Report o Summary

E:‘E Program Device

Design Settings

kel I [

Design | Process | Hierarchy | | Start Page X Design Summary X ./ gowin_empu_m1_syn.rpt.html 3¢ ‘

Console @®
[99%] LIEiiLiy Fiasc U Culipieicu

[56%] Inferring Phase 1 completed

Running technical mapping ...

[60%] Tech-Mapping Phase 0 completed

[65%] Tech-Mapping Phase 1 completed

[75%] Tech-Mapping Phase 2 completed

[95%] Generate netlist file "/home/liukai/gowin_empu ml/impl/gwsynthesis/gowin_empu ml.vg" completed

[100%] Generate report file "/home/liukai/gowin_empu ml/impl/gwsynthesis/gowin_empu _ml_syn.rpt.html" completed

GowinSynthesis finish

I I»)

%

Console | Message |

g LRIMEHTNE, 2% SUG100, Gowin =K1 /151
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3.7 et Lk

BT E = B A R A 26 T Place & Route, SEifi Ak, 7=

AR R RS IR SO, anlE] 3-33 Fl
& 3-33 T mfh sk

GOWIN FPGA Designer - [/home/liukai/gowi _m1l/impl/pnr/gowin_empu_ml.rpt.htmi]
> Fle Edit Project Tools Window Help =]
Process ® z
1 | Design Summary El
= 7% User Constraints »” ENR Messages PnR Messages
2 FloorPlanner > PnR Details
7 Timing Constraints Editor o Placer Report Title Gowin PnR Report
= @ Synthesize o Resource Usage Summary Design File vlh mefliukai/gowin_empu_m1/impl/gwsynthesi in_empu_m1.vg
Synthesis Report o 1/0 Bank Usage Summary Physical Constraints File /home/liukai/gowin_empu_m1/src/gowin_empu_m1.cst
Netlist File o Router Timing Constraints File —
[ ® Place & Route - Global Clock Usage Summary GOWIN Version vV1,9AxBeta
. Place & Route Report o Global Clock Signals Part Number GW2A-LV18PG256C8/17
 Timing Analysis Report o Pinout by Port Name Created Time Tue Jun 9 15:19:16 2020
Ports & Pins Report o All Package Pins Legal Announcement Copyright (C)2014-2020 Gowin Semiconductor Corporation. All rights
Power Analysis Report o Memory Usage
EJ:',' Program Device
PnR Details
Placar: =
(e[ — I — I D}
Design | Process | Hierarchy | ™% Start Page X Design Summary X 2 gowin_empu_ml.rpthtml 3¢ ‘
Console ®

LLUS Ui cai Yeiicia vl Loilip (e teu
|Running power analysis......

[100%] Power analysis completed

Generate file "/home/liukai/gowin_empu ml/impl/pnr/gowin_empu_ml.power.html" completed

Generate file "/home/liukai/gowin_empu ml/impl/pnr/gowin_empu ml.pin.html" completed

Generate file "/home/liukai/gowin empu_ml/impl/pnr/gowin_empu_ml.rpt.html" completed

Generate file "/home/liukai/gowin_empu ml/impl/pnr/gowin_empu ml.rpt.txt" completed

Generate file "/home/liukai/gowin empu ml/impl/pnr/gowin_empu ml.tr.html" completed

Tue Jun 9 15:19:20 2020

(] [»]

%

Console | Message |

A RAT LR T2 B 7715, 7525 SUG100, Gowin = E 4/ /' 151 -
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3.8 T%;

ﬁFh

IEATE & IR N4 B Programmer, T #REAE SR SO

165 o o R B i 22 B A R, 4T R8T H Programmer, 1
i Programmer 3251+ “Edit/Configure Device ” 5; T E.#* Configure Device

«J8”, ¥TFF “Device configuration”.

WERTFF KRR F GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C,
BORIACE, W 3-34 Frs.

RN

® “Access Mode” THi%l#, i&# “Embedded Flash Mode” &,
® “Operation” N %3, %% “embFlash Erase, Program ” 5 “embFlash

Erase, Program, Verify” &,

® “Programming Options > File name” &1, S A\ 753 N & 1 ff 14
i SCA: o

® il “Save”, ST A T BUE T A -
& 3-34 GWIN #3%l Device configuration

it

Device configuration &'ﬂ_hJ

Device Operation

hecess Mode: |Embedded Fla=h Mode -

Operation: lemelash Erase, Program "FJ

Eraze and program the embedded flash.
Make sure the confiz frequency in fs—file 15 less than 2GMhz.

Frogramming Options
File name: refroot/Desktop/zowin_empu_ml impl por gowin_empu_ml. £z [:]

U=er Flash Tnitialization

Save ] ’ Cancel

]

IPUG531-1.7

56(58)




3 TR 3.8 T#

W I KR 1 GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2ANR-18C/GW2A-55/GW2A-55C, T#HLWNCE, &l 3-35 .

® “Access Mode” THi%lF#, #%# “External Flash Mode” #£5i,

® “Operation” FHi%#, #%# “exFlash Erase, Program” % “exFlash
Erase, Program, Verify” £,

® “Programming Options > File name” &3, S AT Z NI4T
(Y B EL

® “External Flash Options > Device” %, &R KA Flash it
PR (AN = IF R 2 Winbond W25Q64BV) .

® “External Flash Options > Start Address” i%& i, 1% & N “0x000000”.

® i “Save”, SERUEM BTG SCIE T B I E .

& 3-35 GW2A %%l Device configuration

W Device configuration [ ¥ ﬂh,l

Device Operation

heocess Mode: External Flash Mode - |I

hperatinn: [exFlash Erase, Frogram v"

Eraze(in 4K Aligzmment) and program the external SFI flash.

Make sure the config mode iz "0117.

Make sure the config frequeney in fz—file is less than BOMhz ([ *30Mhz
muzt zet FASTEEAD W pin ).

Programming Options

File mame: esktop/meou_testfzowin empumlSimpl/por/ gowin_empu_ml. f= | — I

User Flash Initialization

External Flash Options

Device: Winbond WESQE4EY - |

Start Address: 0=000000

| Ssve || Cancel |

52 % Device configuration J5, 9. “Programmer” T. =4
Program/Configure “ “& 7, "R a Al B THIS S0

AT H Programmer (i 7%, 2% SUG502, Gowin
Programmer /#7751
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4 %t

4%%‘*&%!‘

Gowin_EMPU_M1 #2it Debug #1 No Debug A K15 % ¥ it -
® Gowin_EMPU_M1\ref _design\FPGA RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign
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