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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.

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

(I (I i ] 4

GPIO CAN Ethernet DDR3 PSRAM SPI-Elash AH?;‘_?]“
APE B
AHB2APB
AFE
UARTO UART1 Timero Timerl Warch RTC TRNG bual 12C Pl sp-card| | Master
Dog Timer 11.16]

¥—4, Cortex-M1 W% 2 ITCM. DTCM.

% 2%, AHB 228 )2 GPIO. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB Master [1-6].

F =%, APB &4 X UARTO. UART1. TimerQ. Timer1. Watch Dog.
RTC. TRNG. DualTimer. 12C Master. SPI Master. SD-Card. APB Master
[1-16].

1.2 RGHHE

Gowin_EMPU_M1 354N 1 R4 -
® Cortex-M1 HZ T &%t
® AHB-Lite ¥ J& AHB £k 1 APB M4k, MAMEKELD T R%.
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1 fEIF2EH

1.2 RGHHAE

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
Thumb2 544,

MBS RERIE RS

RG S H A,

o W 5 i AL TN O B 2R R AR X

Hefakl, IEHRE—MRIRE, REE RGN AT

KN =

- AT E A ik

- TRA M RGN A A7 A/ ik 2

- IR R G/

NVIC

o HMLESMTIMIEE, 1. 8. 16, 32;

® 4 NMREHEFN;

® NI ERET H BN RAF A FRAIRGS, PR BE E  B SR SRS
I P s T R RO

® R ARSL, N Cortex-M1 WA HRR R4

® WIRITHIMIKX ARG, W Cortex-M1 Wil R4t

- AIEEGE (fulD fHfEfk (reduced)

® EHHII: 4 4 BreakPoint Unit 1 2 /> Data Watchpoint;
® fifkEi: 2 4 BreakPoint Unit #il 1 /> Data Watchpoint;

- TAJfcE DAP ¥ [

® JTAG/SW
e JTAG
® SW

Memory

® [TCM: f54&-1ifieds
- ATLAGR SR A B IR A A AR BN TR S A7 AR
- WA HiEds ] LAECE Size (1/2/4/8/16/32/64/128/256KB)
- AEHR A S AT DU AT AR{E

® DTCM: Hdfafrfias
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1 A2 1.3 R G

- AT DA A B AR A i e BN R A i

- WEEdEA AR T LAC B Size (1/2/4/8/16/32/64/128/256KB )
32 (U FE %R
® Normal #i=
® Small i

1.2.2 AHB-Lite Extension F& %t

® 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. SPI| Master. SD-Card. APB Master
[1-16]-

1.3 A% 0

Gowin_EMPU_M1 R4 11 X, W3 1-1 k.

& 111 ZGimOENX
B S /0 fr%e | fik T IR ik
HCLK in 1 ARG -
hwRstn in 1 RGENL -
LOCKUP out 1 M#% Lockup K2 -
HALTED out 1 M #% Halt Debug IR 2 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 i N GPIO I/O
GPIOIN in [15:0] | GPIO #iA GPIO
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1.3 &G M
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B4 /0 hrve | HEER BT @ itk
GPIOOUT out [15:0] | GPIO #iit} non-1/0
GPIOOUTEN out [15:0] | GPIO %ith ik

UARTORXD in 1 UARTO #:i UARTO
UARTOTXD out 1 UARTO % i%

UART1RXD int 1 UART1 £zl UART
UART1TXD out 1 UART1 K i%

TIMEROEXTIN in 1 Timer0 A1 7 Timer0
TIMER1EXTIN in 1 Timer1 A3 Timer1
RTCSRCCLK in 1 RTC W/ £ 32.768KHz RTC
SCL inout | 1 $3TEHL%“F 2C 1O
SDA inout | 1 AT EE

SCLIN in 1 FRATEI B

SCLOUT out 1 HR AT A i

SCLOUTEN out 1 FR AT I i 1 A R 12C
SDAIN in 1 AT HR non-1/O
SDAOUT out 1 SEREAE LT

SDAOUTEN out 1 FR AT B aA A R

MOSI out 1 BN TN E TN

MISO in 1 BRI IN) N - T SP
SCLK out 1 B E 5

NSS out 1 M LGS

SD_SPICLK in 1 SPI i {55

SD _CLK out 1 SD K055

SD CS out 1 HIEES

SD_DATAIN in 1 EAEITE TN SD-Card
SD_DATAOUT out 1 EAEE

SD_CARD_INIT out 1 WItHAL"0”

SD_CHECKIN in 1 TP

SD_CHECKOUT out 1 i R A

CAN_RX in 1 EVE/TE TP CAN
CAN_TX out 1 HoHh

RGMII_TXC out 1 RGMII %R #h

RGMII_TX_CTL out 1 RGMII 342 il

RGMII_TXD out [3:0] RGMII i £ s Ethernet
RGMII_RXC in 1 RGMII EZUSC i B RGMI
RGMII_RX_CTL in 10 RGMII i #s4 Interface
RGMII_RXD in [3:0] RGMII 205 £ m

GTX_CLK in 1 RGMII 125MHz I 4 A
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B4 /0 hrve | HEER BT @ itk
GMII_RX_CLK in 1 GMII FZYSC I
GMII_RX_DV in 1 GMII FZ S R
GMII_RXD in [7:0] GMII E2 il Hh
GMII_RX_ER in 1 GMII Bz i Ethernet
GTX_CLK in 1 GMII 125MHz i gy A GMII
GMII_GTX_CLK out 1 GMII % 1% 4 Interface
GMII_TXD out [7:0] | GMII K& i%%¥
GMII_TX_EN out 1 GMII K% fffg
GMII_TX_ER out 1 GMII K i%5 1%
MIl_RX_CLK in 1 MII i
MIl_RXD in [3:0] | Ml FEUsc i
MIl_RX_DV in 1 MII B2k (i B
MIl_RX_ER in 1 MII FEiC s i
MIl_TX_CLK in 1 MII % 325 e I'\E/Itlfl‘emet
MII_TXD out [3:0] | MIl Rix¥dE Interface
MII_TX_EN out 1 MII 3% A e
MIl_TX_ER out 1 MII 3% i
MIl_COL in 1 MIl pPSf5 5
MIl_CRS in 1 MIl #1555
MDC out 1 B @B I B

Ethernet
MDIO inout | 1 B B TE S
DDR_CLK_| in 1 50MHz I A\
e o oM Tout |1 A RS
DDR_ADDR_O out [15:0] | Row Hifit. Column Huhl:
DDR_BA O out [2:0] | Bank Hi}i:
DDR CS N O out 1 FiEfES
DDR RAS N O out 1 Row Huik %1815 5
DDR_CAS N O out 1 Column Hihtiif (55
DDR_ WE_N_O out 1 Row = ffi
DDR_CLK_O out 1 ?;Egtéé DDR3 SDRAM [#if & | DDR3
DDR_CLK_N_O out ’ g DDR_CLK_O /5
DDR_CKE_O out 1 DDR3 SDRAM I f# it {5 5
DDR_ODT_O out 1 WAEAE 5 i FRL PE A% ]
DDR_RESET_N_O | out 1 DDR3 SDRAM E fiif5 5
DDR_DQM_O out [1:0] DDR3 SDRAM %l 5 i 5 5
DDR_DQ_IO inout | [15:0] | DDR3 SDRAM %
DDR_DQS_IO inout | [1:0] | DDR3 SDRAM %z ikiE {5 5

5(48)
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2R /0 v | iR IEL RN
DDR _DQS N _I0 inout [1:0] :g, DDR_DQS_IO Az} =
O_psram_ck out [1:0] ALY PSRAM HIH 0S5
O_psram_ck_n out [1:0] 5 O _psram_ck 0155
IO _psram_rwds inout [1:0] %SEAM HARIEIB(5 5 RS
IO_psram_dq inout | [15:0] | PSRAM %
O_psram_reset_n out [1:0] PSRAM & {55
O _psram_cs_n out [1:0] Fik, KA PSRAM
init_calib out 1 WG e G5
psram_ref_clk in 1 ?;:iﬁ)\ﬁﬁtlﬂ, R

FH P S Nk TAER %, —f%
psram_memory clk | in 1 9 PLL A5 45 HA SR (1) vy A I

H27 DA PLL
II:ILASH_SPI_HOLD rout | 1 NG
FLASH_SPI_CSN inout | 1 MR IEFE S
FLASH_SPI_MISO | inout | 1 B NP SPI-Flash
FLASH_SPI_MOSI |inout |1 F B H RSN
FLASH_SPI_WPN | inout | 1 NC
FLASH_SPI_CLK inout | 1 EE 5
APB1PSTRB out [3:0] | APB1PSTRB
APB1PPROT out [2:0] | APB1PPROT
APB1PSEL out 1 APB1 PSEL
APB1PENABLE out 1 APB1 PENABLE
APB1PADDR out [31:0] | APB1 PADDR
APB1PWRITE out 1 APB1 PWRITE APBA1
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 i 2
APB2PADDR out [31:0] | APB2 PADDR
APB2PWRITE out 1 APB2 PWRITE
APB2PWDATA out [31:0] | APB2 PWDATA
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2R /0 hrve | HEER BT @ 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] | APB5PSTRB
APB5PPROT out [2:0] | APB5 PPROT
APB5PSEL out 1 APBS5 PSEL
APB5PENABLE out 1 APB5 PENABLE
APB5PADDR out [31:0] | APB5 PADDR |\A/|Z§ter 5]
APB5PWRITE out 1 APB5 PWRITE
APB5PWDATA out [31:0] | APB5 PWDATA
APB5PRDATA in [31:0] | APB5 PRDATA
APB5PREADY in 1 APB5 PREADY
7(48)
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2R /0 hrve | HEER BT @ itk
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
APB6PWDATA out [31:0] | APB6 PWDATA Master [6]
APBBPRDATA in [31:0] | APB6 PRDATA
APB6PREADY in 1 APB6 PREADY
APBBPSLVERR in 1 APB6 PSLVERR
APBBPCLK out 1 APB6 PCLK
APBBPRESET 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
APBSPSTRB out [3:0] | APB8 PSTRB
APBSPPROT out [2:0] | APB8 PPROT
APBSPSEL out 1 APB8 PSEL
APBSPENABLE out 1 APB8 PENABLE
APBSPADDR out [31:0] | APB8 PADDR
APBSPWRITE out | 1 APB8 PWRITE i -
APB8PWDATA out [31:0] | APB8 PWDATA
APB8PRDATA in [31:0] | APB8 PRDATA
APBSPREADY in 1 APB8 PREADY
APB8PSLVERR in 1 APB8 PSLVERR
APB8PCLK out 1 APB8 PCLK
8(48)
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B 110 free | #id YN

APB8PRESET out 1 APB8 RESET

APB9PSTRB out [3:0] | APB9 PSTRB

APB9PPROT out [2:0] | APB9 PPROT

APB9YPSEL out 1 APB9 PSEL

APBYPENABLE out 1 APB9 PENABLE

APBYPADDR out [31:0] | APB9 PADDR

APBY9PWRITE out 1 APB9 PWRITE APB

APB9PWDATA out [31:0] | APB9 PWDATA Master [9]

APBYPRDATA in [31:0] | APB9 PRDATA

APB9PREADY in 1 APB9 PREADY

APB9PSLVERR in 1 APB9 PSLVERR

APB9PCLK 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 {\\Azgter

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 ngter

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
9(48)
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APB12PPROT out [2:0] | APB12 PPROT Master

APB12PSEL out 1 APB12 PSEL (2]

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 {\\Azgter

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 ngter

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] | APB15 PSTRB APB

APB15PPROT out [2:0] | APB15 PPROT Master

APB15PSEL out |1 APB15 PSEL [19]
10(48)
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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] |APB16PPROT

APB16PSEL out | 1 APB16 PSEL

APB16PENABLE | out | 1 APB16 PENABLE

APB16PADDR out | [31:0] | APB16 PADDR

APB16PWRITE out 1 APB16 PWRITE QPBt

asiler

APB16PWDATA out | [31:0] | APB16 PWDATA (6]

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

SXTFLASHOHADD out [31:0] | External Flash HADDR

gXTFLASHOHTRAN out | [1:0] |External Flash HTRANS

EXTFLASHOHWR'T 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

LXTPLASHORWDAT | ot | [31:0] | External Flash HWDATA Momory

EéEiLASHOHMAST out |1 External Flash HMASTLOCK

E?AU:XLASHOHREAD out 1 External Flash HREADYMUX

SXTPLASHORRDAT |4, [31:0] | External Flash HRDATA

EXTFLASHOHREAD | 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
EXTFLASHORRESE J o 114 External Flash RESET
EXTSRAMOHSEL | out | 1 External SRAM HSEL
EXTSRAMOHADDR | out | [31:0] | External SRAM HADDR
gXTSRAMOHTRAN out [1:0] External SRAM HTRANS
CXTORAMORWRIT oyt 4 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 |+ | [31:0] | External SRAM HWDATA
A External
EXTSRAMOHMAST | _ | External SRAM Data
LOCK HMASTLOCK Memory
EXTSRAMOHREAD | _ =~ | External SRAM
YMUX HREADYMUX
E\XTSRAMOHRDAT in [31:0] | External SRAM HRDATA
EXTSRAMOHREAD | 1 External SRAM
YOUT HREDAYOUT
EXTSRAMOHRESP | in [1:0] | External SRAM HRESP
CXTORAMORMAST | out | 3:0] | External SRAM MASTER
EXTSRAMOHCLK | out | 1 External SRAM HCLK
EXTSRAMOHRESE out 1 External SRAM RESET
AHBTHSEL out |1 AHB1 HSEL
AHBTHADDR out | [31:0] | AHB1 HADDR
AHBTHTRANS out | [1:0] | AHB1HTRANS
AHBTHWRITE out |1 AHB1 HWRITE
AHB1HSIZE out | [2:0] | AHB1HSIZE
AHBTHBURST out | [2:0] | AHB1HBURST
AHBTHPROT out | [3:0] | AHB1HPROT
AHB1HWDATA out | [31:0] | AHB1 HWDATA AHB

Master [1]
AHBTHMASTLOCK |out | 1 AHB1 HMASTLOCK
AHBTHREADYMUX | out | 1 AHB1 HREADYMUX
AHB1HRDATA in [31:0] | AHB1 HRDATA
AHBTHREADYOUT | in 1 AHB1 HREDAYOUT
AHB1HRESP in [1:0] | AHB1 HRESP
AHBTHMASTER  |out | [3:0] | AHB1MASTER
AHBTHCLK out |1 AHB1 HCLK
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AHB1HRESET out 1 AHB1 RESET

AHB2HSEL out 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 Q';Ster 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

AHB5SHTRANS out | [1:0] | AHB5 HTRANS

AHBSHWRITE out |1 AHB5 HWRITE

AHB5HSIZE out | [20] | AHB5 HSIZE

AHB5HBURST out | [20] | AHB5HBURST

AHB5HPROT out | [30] | AHB5HPROT

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

AHBSHREADYOUT | in 1 AHB5 HREDAYOUT

AHB5HRESP in [1:0] | AHB5 HRESP

AHBSHMASTER  |out | [3:0] | AHB5 MASTER

AHB5HCLK out |1 AHB5 HCLK

AHBSHRESET out |1 AHB5 RESET

AHBBHSEL out | 1 AHB6 HSEL

AHBGHADDR out | [31:0] | AHB6 HADDR

AHBBHTRANS out | [1:0] | AHB6 HTRANS

AHBBHWRITE out | 1 AHB6 HWRITE

AHBBHSIZE out | [20] | AHB6 HSIZE

AHB6HBURST out | [2:0] | AHB6 HBURST i -
AHB6HPROT out | [3:0] | AHB6 HPROT

AHB6HWDATA out | [31:0] | AHB6 HWDATA
AHB6HMASTLOCK | out | 1 AHB6 HMASTLOCK
AHBSHREADYMUX | out | 1 AHB6 HREADYMUX
AHB6HRDATA in [31:0] | AHB6 HRDATA
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AHBB6HREADYOUT | in 1 AHB6 HREDAYOUT
AHB6HRESP in [1:0] AHB6 HRESP
AHBBHMASTER out [3:0] AHB6 MASTER
AHB6HCLK out 1 AHB6 HCLK
AHB6HRESET out 1 AHB6 RESET
~. N .
1.4 RS RS
Gowin_EMPU_M1 2451541, Wk 1-2 fios.
* 12 ARG RFES T
- RESEEES | |y 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
IPUG531-1.8 15(48)
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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-LV55P(G484C8/I7
GW2A-55C (C k)

® DK-START-GW2AR18 V1.1

GW2AR-LV18EQ144PC8/17

GW2AR-18 (B ki)

2.2 REIIE
Gowin_V1.9.8Beta L\ k4.
2.3 IP Core Generator L&

=oAL IP Core Generator T2, H THELE M4
Gowin_EMPU_M1 FE{%it

24 THIH
= PR AR AL R 2 T A Programmer, FT R SRS T SO

4 T H Programmer F{# H /51, 2% SUG502, Gowin
Programmer /4 /' 5 / «
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2 W Bt iAE 2.5 Biliifg

2.5 &itiRiE
Gowin_EMPU_M1 {3 i 2

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

2. SE#I4k Gowin_EMPU_M1 Top Module, S A i, A %1t
5 Gowin_EMPU_M1 Top Module;

W 2 AR B 2 7R
1 124 T B GowinSynthesis®%: 4
i Fi A JaAi 28 T H Place & Route i a2k, F=ARE 45 TG SO

i I F# T E. Programmer, #8457 2
GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X/GW2A-18/G
W2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/GW2AN-18X/GW2

A-55/GW2A-55C/GW2AN-55C.

o g A~ W
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3 TREREAR

3.1 TiEgI

3.1 T8I
3.1.1 HiEIIE

IR

T T = IR, EPESE A “File > New... > FPGA Design

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

W
™ =z ] o
] -3 w S
Recent Projects:
Quick Start
N| W New ? X

[& Verilog File

A [ VHDL File
[0 Physical Constraints File

+ Timing Constraints File A

Create a FPGA design pro
You will be able to add or create
place & route, and program your device.

Start Page %]

3.1.2 R ETIERHRFEEE
M TR, 8 TREKE, WK 32 Fix.

IPUG531-1.8
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3 TREMAR 3.1 LG

B 3-2 BTG HMEEE

v Project Wizard x

Project Name
E> 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.
Summary

Name: |gowiniempu7m1| ‘

Create in: |F:\ |

[ Use as default project location

Next = Cancel

3.1.3 EFERZH

1% Series. Device. Package. Speed Al Part Number, 1/ 3-3 fir
TN

DL AR & T EAL DK-START-GW2A18 V2.0 F &Kk &% %11 A,
THIR.

Series: GW2A

Device: GW2A-18C

Package: PBGA256

Speed: C8/17

® Part Number: GW2A-LV18PG256C8/I7
& 3-3 ik F R

A7 Project Wizard x

Select Device
Project Name

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

Part Number Device Package Speed  Voltage 10 LUT Fl
GW2A-LV18PG256CB/I7 GW2A-18C PBGA256 cai7 20736

< Back

2

ext = Cancel

IPUG531-1.8 19(48)




3 TREREAR

3.14 R L2602

N 3-4 pow, SERGHTE TR
3-4 FER T 20

Summary
Project Name

3.2 Bt

Select Device Project
Name: gowin_empu_ml
Directory: F:%
Source Directory: Fi\gowin_empu_mlisrc
Implementation Directory: F:\gowin_empu_ml\impl

E’b Summary

Device
Part Number: GW2A-L
Series: GW2A
Device: GW2A-18C
Package: PBGA2Z56
Speed: C8/I7

V18PG256C8/ 17

3.2 Bt

< Back

Cancel

ffi[] IP Core Generator . &, 74 Gowin_EMPU_M1 fiiffi& it
L EES “Tools > IP Core Generator” 8% T E.#~ IP Core Generator

“ &% 7, 4TFF IP Core Generator.

1%E# “Soft IP Core > Microprocessor System > Soft-Core-MCU >

Gowin_EMPU_M11.6”, ik 3-5 flizs.
3-5 1%#F Gowin_EMPU_M1

i GOWIN FPGA Designer - [IF Cors Generatar]

Fle Edit Project Took Window Help

Design 8 X Target Device: | GW2A-LV18PG256CRAT

v B gowin empu_m

[ ovarwe =

Mame Version
ADC
BandGap
ook
5P
o
MIPI_DPHY_RX
Memary
sPmI
User Flash

v I ot Ip Core
DSP and Mathematics
irterface and Interconnect
Memery Cartral

~ [ Microprocessor System

v +Core-MCU
& Gowin EMPU_M1 16
Gowin FicoRV12 12
Riscy AE250 1
Multimedia
Deprecated

D P Hier Qart Page

Cansole

%

Conscle  Message

o ox
Information
Type: Gowin_EMPU_M1
Vendor: GOWIN Semiconductor
Summary
Gowin_EMPU_MU includes Cortex-M1 and AHB-Lite interface.
Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA. Cortex-ML1 is ARM

UppOrts thumb inst ¢ architecture. There is an operating System extension option, if
this option is implemented, function: & processor is enable that is capable of running an operating
system. Data endianness is configurable. Instructions and system control registers, debug resources and debugger
accesses are always litte-endian. The nested vectored interrupt controller is closely integrated with the processor to
achieve low latency nterru essing. The debug can be configured to full or reduced mode. Full debug includes
four breakpoint units and watchpoint units, reduced debug eakpoint units and one data
WALChpOINT UNIS. COrtex-M1 SUPPOTTs 32-bit hardware multiplier, us ther the standard multipler or
a smaller, lower performance multipher Implementation Users can select Intemal ITCM or external flash a5 instruction
memory. Users can select internal DTCM or extemal ram 35 data memory.
AHB-Lite interface is a bus interface suitable for high-perfarmance synthesizable designs. It defines the interface
between camponents, such as masters, interconnects, and slaves, Gawin extends AHB-Lite to AHB bus and APB v

Design Summary 1P Core Generator [x]
ax

TIF Gowin_EMPU_M1, Gowin_EMPU_M1 Z%E &, & 3-6 T,
f1 4% Cortex-M1. APB Bus Peripherals ! AHB Bus Peripherals it & i 17 .

IPUG531-1.8
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3 TRERR

3.2 Wit

3.2.1 Cortex-M1 B4t

IPUG531-1.8

& 3-6 RGACE
W Gowin EMPU M1 ? X
File
Device:  [GW2A-18C | Part Number: [GW2A-Lv18PG256C8/17 |
Create In: |F:\gnwiniempuiml\srr\gnwiniempuiml |
Language: |Verilag ¥ | Synthesis Tool: | GowinSynthesis -
Cortec-M1
| mma ] L DEBUG |
AHB-Lite
AHB Bus
| GO | | can ‘ |Eﬁ15mst DDRS ‘ |PSRAM‘ ‘ SP-Flash | AHB“M;‘E’
APB B
AHB 24P8
|UARTD‘ ‘UART1| |'nme.o| |T|mer1‘ ‘“‘“‘“| | RTC | |TRNG ‘ ‘ Dual | | 12¢ | | 5Pl ‘ ‘SD—Card| r"“‘as‘*’
Dog Timer [1-16]
Cancl

Cortex-M1 st A BB T, 413& 3-1 Fos .

& 3-1 Cortex-M1 B¢ B &I

fict 8 % 1 iR

Number of it & Cortex-M1 SN Wi iR, wi%+E 1 50 8 5L 16 5 32, ZRikK

interrupts 32,

OS Extension Fii & Cortex-M1 2 3 L FHEIE RS, BRI HE.

Small Multiplier | Fit & Cortex-M1 small #2UHE {36185, ERiA 9 normal =,

Big Endian FCE Cortex-M1 Hf Kuints =, BRUy/Miks X

Enable Debug fififie Cortex-M1 Debug Liifig, R\ J9ffife Debug.

Debug Port e B R AREE 1, T LLIE R JTAG 55 Serial Wire 5% JTAG and Serial

Select Wire, ERil N JTAG and Serial Wire.

Small Debug it & Small B IRAE, ZRUN Full RS

ITCM Select RN MR RS, BRI AN TR ik 8s -
lC B T2 17 4% Size, nJ LLEFE 1/2/4/8/16/32/64/128/256KB .
® GWIN-9/GW1INR-9/GW1N-9C/GW1NR-9C/GW2AN-9X K

%5 32KB, RN 16KB;
ITCM Size ® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-1

8C/GW2AN-18X i Kik# 64KB, ERi\A 32KB;

® GW2A-55/GW2A-55C/GW2AN-55C £ kit 256KB, ERil N
64KB.
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Fic B 1% ik

Initialize ITCM fiife ITCM 161k, ERUCAZER

ITCM e
Initialization Path | 'TCM PHARMSCIT#EE.

DTCM Select PR R WU NHIE 4 €I e e P NS R IE - € R e R

fic B N S B At Size, 1] LLILFE 1/2/4/8/16/32/64/128/256KB .

® GW1N-9/GW1NR-9/GW 1N-9C/GW1NR-9C/GW2AN-9X i K
1%EFE 32KB, BRIl N 16KB;

DTCM Size ® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-1
8C/GW2AN-18X fx Kik#¥ 64KB, ERiINH 32KB;

® GW2A-55/GW2A-55C/GW2AN-55C #; Kik £k 256KB, ZRil N
64KB.

Wit Cortex-M1, $TJF Cortex-M1 fUBC BT, W11 3-7 o, BiE1HE
FIECE . B B A7 A T &

3-7 Cortex-M1 Big &£

Cortex-M1 T X
B
Cortex-M1 57
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 vectared
interrupt cantraller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or normal
- muttiplier, big or little endian, full or small debug, debug port.
> Hok LOCKUP — P 9 9 9P
HAITED [
— | SYSRESET
TAGTOR [—
—{ DEGRESETn
nTDOEN [— Common  Debug  Memory
B nTRST SWDO [~
Number of interrupts
—{ TDI SNDOEN —
O
— i swiCLKTT oo
TVSRESETRE, (e Oes
— B SWDITME.
DBGRESTARTED |—# O 16
— IRQE1]
HTRANS[1:0] e ® 32
| N HEURST[Z0] i
| epscra S OS5 Extension
S HEIZE20] [1 Small Multiplier
HWRITE —= Big Endian
—| HREADY D 9
HMASTLOCK [—
—» HRESP
HADDRIF0] i
| HRDATARTA] HIVDAA[I0] (el
Gowin Cortex-M1

Cancel

BEAERE

el HI A Bk 1T, & 3-8 Fras, ] LARC B I8 . #AF RS e
e a1 AU B A7 1 4% 2
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& 3-8 Cortex-M1 B E

' Cortex-M1

Cortex-M1

REEERRREREREEERE

— HCLE LOCKUR
HAITED
— W SYSRESETh
TTAGTOP
—{ DEGRESEM
nTDOEN
—{ nTRST swso
=TI SWDOEN
—e] SWCLKTCK ™0
SYSRESETREQ
— W SWDITMS.
CEGRESTARTED
=] [ROB1
Bl HTRANS]1:0]
i HBURST[Z0]
—{ EDBGRO HPROT[20]
—» DBGRESTRT HEIZE[Z0]
HWRITE
— HREZDY
HIMASTLOCK
— HRESP
HADDR310]
P HRDTART] HWDATA[31:0]
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, OS extension, small or normal
multiplier, big or little endian, full or small debug, debug port.

TR G A

Common  Debug  Memory
Number of interrupts

o1

Os

O 18

® 32

OS Extension
[ small Multiplier
[ Big Endian

Cancel

FLAGEFE 1 8 8 5 16 B 32, ATLAECE 1 ek 8 Nuf 16 4k 32 MR
i, BRI 32 1.

BAE ARG RACE

IR i%EFE, W Cortex-M1 ¥ FESCRFRIE R S0, BRUONSCRHRIE RS 1

Feid A i AL B

W IERE, M) Cortex-M1 37 £F Small FfeiE5%, 7557 +F Normal 3k 58,
R\~ Normal ek 52,

Btk N &

IRk, N Cortex-M1 SCHFEUHE Romtt zl, 15 W SZRFEEE /N ks 3K,
BRIy /N 3o

IRECE

e 1 P B I

A

IPUG531-1.8

Ikl 3-9 flrow, AICAECEAAERE MG EE AT
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 Cortex-M1 T x
iR
Cortex-M1 <]
Gowin Caortex-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 [—- P 9 £l g p
HAITED [
— SYSRESER
TTAGTOP [~
—{ DBGRESETn
nTDOEN [—> Commaon Debug Memory
W) nTRST SWDo
Enable Debug
—{ DI SWDOEN [
Debug Port Select
— | swaLkTc O
SYSRESETREQ [— O JTAG
— W SWDITMS
DBGRESTARTED [—» (O Serial Wire
— IROE10] .
HTRANS[1:0] [l @ JTAG and Serial Wire
| Ml HBURST[2:0] i
—{ EDEGRO, HPROT[Z10] el [ small Debug
—#| DBGRESTRT HEIZEZ0) [t
HWRITE [—
—{ HREADY
HMASTLOCK [—
— HRESP
HADDR[31:0] [l
= HROATART0] VDA i
Gowin Cortex-M1

® Enable Debug

Cancel

U5 %$% Enable Debug, Cortex-M1 SZ#:iH1hRE, 750 Cortex-M1 A
SEFERINRE, BRI N{ERE Debugs.

o LIEIAE

] LAk JTAG BY Serial Wire 5% JTAG and Serial Wire, ERi\ N JTAG
and Serial Wire.,

o ks E
5% £ Small Debug, Il Cortex-M1 32 #F Small Bz 8%, BN
Fr Full #0028, BN Full B0 28 .

FHECE

W FEA7fifi e B UL I,

IPUG531-1.8

i 3-10 fhzw, AILAECE ITCM AT DTCM.
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.
B 3-10 Cortex-M1 # il B
Cortex-M1 7 X
I3
Cortex-M1 e
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
intarl’upt c DHerﬁ ITCM and DTCM, and AHB-| Lt interface
gure number of interrupts, “TCM nd DTCM, QS extension, small or normal
o LockuR mu\tpl bg Ittl endian, full rsma\ldbgdbgp rt.
HALTED >
— 1 SYSRESET
TTAGToR
—#{ DEGRESET
ATDOEN (—9» Common Debug ~ Memory
— o nTRST WO
ITc™
—{TDI SWDOEN
ITCM Select
— I SWCLKTEX o3 8
YEREETREQ ® Internal Instruction Memory
—{ SWOITHS
DBGRESTARTED —#> (O External Instruction Memory
— ROED]
HTRANS[1:0] peeie
ol s ITCM Size: [32 KB +
I P Initialize ITCM
I — rsizegzo] ITCM Initialization Path: [ FAgowin_empu_m1\bootloader
HWRITE
—{ HREADY DTCM
HMASTLOCK [
—B HRESP DTCM Select
HACDR[ET0] peetle
= HROTAE10] HNDATAR0] i @ Internal Data Memory
(O External Data Memory
Gowin Cortex-M1
DTCM Size: |32KB ~

® |ITCM Select it &

- W PL%EFE Internal Instruction Memory 5% External Instruction
Memory;

- BRI\ Internal Instruction Memory;

- Internal Instruction Memory: W#i#E & 77, 5N Block RAM fifl
PG BEYR, A dB bl 0x00000000;

- External Instruction Memory: #i#5&17fifi#%, 41 DDR3/Flash (1
GW1N-9C/GW1NR-9C ] LLi&#¥ A ik UserFlash 1E k& 17 fifi 4=
%% DK-START-GW1N9 V1.1 B% %
if, ...\ref_design\FPGA_RefDesign\Debug_RefDesign\DK_STAR
T_GW1IN9_V1.1), jaifHihk 0x00000000.

® |TCM Size it &
- RiIRZME: ©ik#% Internal Instruction Memory;

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

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X, ITCM
Size fx Kik#F N 32KB, ERiA N 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G
W2AN-18X, ITCM Size £ KiEHF N 64KB, ERilN 32KB;

- GW2A-55/GW2A-55C/GW2AN-55C, ITCM Size & KikF A 256KB,
ZRIN N 64KB.
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ITCM Initialization fic &
- AT#R4MF: Ei%F Internal Instruction Memory;

- WHIEF Initialize ITCM, MSZ#F ITCM Y1451k, wILALE ITCM
Initialization Path § A\ ITCM #J45 18 S ER 1%

- INREEAE I H A SPI-Flash F# R 3072, ITCM #IEEE AR 5 A [H
] ITCM Size 5§ A A bootload X442

!

ITCM Initialization Path S \RJEEIR, ABEBLIEFHET \r". "\n"EENFRH
R,

DTCM Select fit &

- A LLiEFE Internal Data Memory 5, External Data Memory:;

- A Internal Data Memory;

- Internal Data Memory: W#HREEf##s, N Block RAM fififf-1¢
fEEIR, EiEHHE 0x20000000;

- External Data Memory: #MH#EE 7t ds, 1 DDR3, #Cafilk
0x20100000.

DTCM Size it &
- ATERAAF: CiEFE Internal Data Memory;

- A[LLik#E 1KB B 2KB 2k 4KB 5t 8KB 5 16KB 5 32KB 5 64KB H{,
128KB 5 256KB;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X, DTCM
Size f Kik# N 32KB, ERiA N 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G
W2AN-18X, DTCM Size & Ki%&# N 64KB, ERi\ N 32KB;

- GW2A-55/GW2A-55C/GW2AN-55C, DTCM Size & Kik#HF N
256KB, ERi\N 64KB.

ITCM 5 DTCM Size Pt & R ]

- B ©iEFE Internal Instruction Memory #1 Internal Data
Memory;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X, ITCM &,
DTCM i KA Ac & N 32KB, % ITCM 5 DTCM A7 fif &% LT
BN 32KB, N — M fGas i K A RERLE N 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G
W2AN-18X, ITCM 5 DTCM i K AL E N 64KB, WIS ITCM &%
DTCM HAT7ME2s CUECE N 64KB, N % — /N it s i Kk RBERC B N
16KB:;
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- GW2A-55/GW2A-55C/GW2AN-55C, ITCM & DTCM & KAl it & N
256KB, #12R ITCM 8 DTCM A {74 CHCE Ny 256KB, U 75—
IF A IR A REFC BN 16KB.

3.2.2 AHB-Lite Extension f& &%t

AHB-Lite Extension fic B &I iN1% 3-2 Frw.
3R 3-2 AHB-Lite Extension [t & i%kIR

e L e T i3

Enable GPIO fiife GP1O, BRINKIHA .

Enable GPIO I/0 e GPIO inout %ty 12844, BRIAfHRE.

Enable CAN fiife CAN, BRIAKCH.

Buffer Depth CAN #£#% Buffer Depth, ZRIAE N 256.

Enable Ethernet §ifE Ethernet, ER\CH.

Interface Ethernet 4% Interface (RGMII/GMII/MIL), ERIA RGMII,

RGMII Input Delay

RGMIl input delay, ZRiLE A 100,

MIIM Clock Divider

MIIM clock divider, ZRiAE 9 20.

Enable DDR3

f§ifit DDR3 Memory, ERi\<H].

Enable PSRAM

ffige PSRAM, BRiASCIH .

Enable SPI-Flash

{§ifE SPI-Flash F#Ihfefl Memory 3. 5. #RRI#E,
BRI

Enable AHB Master [1]

{fifE AHB Master [1], ERIAKH.

Enable AHB Master [2]

fiifit AHB Master [2], ZRIASEH.

Enable AHB Master [3]

{ff¢ AHB Master [3], BRiLKH,

Enable AHB Master [4]

fiifit AHB Master [4], ZRIASEH.

Enable AHB Master [5]

{§f¢ AHB Master [5], BRiLK M,

Enable AHB Master [6]

fiifit AHB Master [6], ZRIAFEH.

Enable UARTO

fiEREER 10, BRIASKH,

Enable UART1

fEREE 1, BRIAKH.

Enable Timer0

fliseE w45 0, BRIAKH,

Enable Timer1

flrse e w4 1, BRAK M

Enable WatchDog fiReE 1140, BRIAKH

Enable RTC iR RTC, BRiAKI .

Enable TRNG it TRNG, BRiLKH .

Enable DualTimer {##¢ DualTimer, ERI\FKH,
Enable 12C ffRE 12C, BRINFH

Enable I2C I/O {5 12C inout i 1287, BRIAfHRE
Enable SPI i SPI, ERINKH.

Enable SD-Card

{§ige SD-Card, ERIAKH].

Enable APB Master [1]

§ifE APB Master [1], BRiA<A.
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Fic B 1L 751

Eiiipay

Enable APB Master [2]

ffifit APB Master [2],

BRI TR AT o

Enable APB Master [3]

fiifit APB Master [3],

BRIAK I o

Enable APB Master [4]

{§ifit APB Master [4],

BRI TR AT o

Enable APB Master [5] | fiii¢ APB Master [5], BRAKH].
Enable APB Master [6] | {#ifit APB Master [6], ZRiI\FH].
Enable APB Master [7] | fii5¢ APB Master [7], BRIAKH].
Enable APB Master [8] | {#ifit APB Master [8], ZRiI\F<H].
Enable APB Master [9] | fiii¢ APB Master [9], BRiAKH].
Enable APB Master [10] | f#ifit APB Master [10], ZRi\Z<H].
Enable APB Master [11] | {#&% APB Master [11], ERIAKH].
Enable APB Master [12] | {#ifit APB Master [12], BRil5<H.
Enable APB Master [13] | it APB Master [13], BRIl .
Enable APB Master [14] | f#ifit APB Master [14], ZRi\<H].
Enable APB Master [15] | & APB Master [15], BRil .
Enable APB Master [16] | {#ifit APB Master [16], BRilJ<H.

GPIO fit &

W7 7T GPIO, wILLEFENCE GPIO, Wik 3-11 s,

5% £ Enable GPIO, | Gowin EMPU_M1 4% GPIO, ERIAKH;

W 4%+ Enable GPIO, N LABCE GPIO i 38

WK IEFE Enable GPIO 1/0, Il GPIO SZF inout % N4 Hi o 1287, BR

INSCFFo
3-11 GPIO T2 &

GRIO

GPIO

x

IRQ[310] (i

—{ SYSRESETn

M|

—{ PORESRT

GRIO[IST] [

Gown AHB Bus

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with GPIO block through AHB bus. The GPIO

block interconnects With FPGA Fabric where user
i

or infout/fen signals as GPIO's ports.

implements general purpose 1/ functions. This
eral purpose 1/O interface unit and provides a 16-bit /O interface. Users can

Options
Configuration

Enable GPIO
Interface Type:
Enable GPIO 1/0
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CAN &
M7 I CAN, AJLLik#EECE CAN, 1Kl 3-12 fox.
® ikt Enable CAN, Il Gowin_ EMPU_M1 7§ CAN, ZRIAICH];
® N 4%k Enable CAN, NIA] AL & Buffer Depth;
® i+ Buffer Depth, Fii & Buffer Depth, ERiIAE N 256.
[ 3-12 CAN B2 &
CAN &
L e
Cancel
Ethernet ECE
M7 7T Ethernet, W LLEFEACE Ethernet, tn& 3-13 k.
® R i%+ Enable Ethernet, Il Gowin_EMPU_M1 3§ Ethernet, ERiA
FNZIE
® R4k FE Enable Ethernet, MIn]LAFCE Interface. RGMII Input
Delay. MIIM Clock Divider-
- %&F Interface, W LLEAFEECE RGMIL. GMIl. MII 8¢ GMII/MII, Bk
WA RGMII;
- REFE Interface Jy RGMII, A LAk #HC & RGMII Input Delay,
BRIME Y 100;
- &#% MIIM Clock Divider, "] LLBCE MIIM Clock Divider, ERIMME
20,
® ' Interface i%&# RGMII 5% GMII, M3 11 GTX_CLK @425 N\ 125MHz
INRZ TN
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& 3-13 Ethernet At E

% Ethernet

Ethernet

? X

—{ SYSRESEM

—»{ PORESRT

—®{ RGMII_RXC

— 4 RGMI_RX_CTL

= RGMI|_RXDI20]

—{ GTX LK

RO

(]

MDC

MDIO

RGMIITXC

RGMILTX.CTL

RGMII_TXD{20]

Gowin AHE Bus

IR

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/GMII/MII interface to connect to PHY IC. The block implements MAC layer protocol.

DDR3 i

W77 7T DDR3,
® k% Enable DDR3, I Gowin EMPU_M1 37 #f DDR3 Memory,

ENYCNEE

Options
Canfiguration
Enable Ethernet
Interface: RGMII <

RGOl Input ey

MIIM Clock Divider: |20

Cancel

Al LR E DDR3, Wil 3-14 fk.

® DDRS3 P #SHt 42 150MHz;
® DDR3 i DDR_CLK I, A% N\ 50MHz B £h#i A o
[ 3-14 DDR3 B2 &

' DDR3

DDR3

—] srsazsem

—] somgsan

—] 008 1

DOR ADDR_Or1s0]

008 88 020]

DO s o

008 C1x0

DOR QK O

D8 CxE O

000010

DR REETHO

008 0aM Ot

oo8_pQIonso

008 _pas jonal

008 _DGS M1O19)

O I I B I A A e

Gowin AHB Bus

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with DDR3 block through AHB bus. The DDR3
block provides a complete salutian 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 ffort to deal with the DDR3 memary command interface by providing a simple
generic system interface to the user

Options
Configuration

Enable DDR3

Cancel

30(48)




3 TRERR

3.2 Wit

IPUG531-1.8

SPI-Flash it B

SPI-Flash 2 ¥ F#1hfE, A1 Memory . 5. #ERRI#E;

Mt FTH SPI-Flash, 7] PLik#EACE SPI-Flash, #1& 3-15 Fis.
K% £ Enable SPI-Flash, Nl Gowin EMPU_M1 37 ¥ SPI-Flash, 2k
N5

% Gowin EMPU_M1 & [ Ji4h SPI-Flash F #5307 =, A2k #%
Enable SPI-Flash.

3-15 SPI-Flash B¢ &

SPI-Flash ? X

SPI-Flash &%

The Cortex-M1 core of Gowin_EMPU_M1 interacts with $PI-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.

!

1RQII1G

Options
Configuration

Enable SPI-Flash

EEEERE

Gowin AHB Bus

[ ok | cance

AHB Master [1-6]E0 &

M7 4T H AHB Master [1-6], 7 LLiZFEEC & AHB Master [1-6]H /- AHB

By IR, Nl 3-16 Fas.

W% $ Enable AHB Master [1], ] Gowin_ EMPU_M1 3 #F AHB
Master [1]F 7/ AHB a2 4 8 11, FH 7 ml DATE R C19 8 AHB 4R
7%, BRIAK A

U1 i% £ Enable AHB Master [2], ] Gowin_ EMPU_M1 3 AHB
Master [2]H /' AHB 2264 ez 11, H P vl DAZE R O e AHB #1515
2%, BN

%k $E Enable AHB Master [3], Il Gowin_ EMPU_M1 % #f AHB
Master [3]FH /* AHB 24 811, F AT ARG 1 8 AHB 4R
7%, BN

% $¢ Enable AHB Master [4], Il Gowin_EMPU_M1 % #f AHB
Master [4]1H ' AHB 2264 ez 11, H P vl DAZE B O AHB #1815
7%, BRI M
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® L% Enable AHB Master [5], Il Gowin_EMPU_M1 7 #F AHB
Master [5]F /' AHB B85 100, H P T DAfELEE: 09 8 AHB Z1 15
7%, BRI M

® N3 i%# Enable AHB Master [6], ] Gowin_ EMPU_M1 37 AHB
Master [7]H /' AHB B2k ez 11, H Pl DAfEEE: 9 AHB A5
%, BAKH

3-16 AHB Master [1-6]E0 E

AHB Master [1-8] ? X

AHB Master [1-6] &

The Cortex-M1 Core of Gowin EMPU_M1 interacts with AHE Master [1-6] black 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 mare AHB peripherals.

Options
Configuration
AHE Master Address Size(MB)

Enable AHB Master 0x80000000 16

Enable AHB Master

=

0x81000000 16

Enable AHB Master

IEJNC- B~ BC

0x86000000 16

[ Enable AHB Master

=

0x89000000 16

[ Enable AHB Master 0xBA000000 16

§ & & ®§ & &
g

0x8B000000 16

|
N S S S S NSNS SRR RN

[ Enable AHB Master

iG]

Cancel

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

Wz 3-3 fizs.

< 3-3 AHB Master [1-6]#ti E X

AHB k41 AL hh bk 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

GRS AELE AHB 32 1 YT R AHB AMEIBE % 75 BT RF AR
fi7, WSHLNRT

® UL GPIO[15: 0] L 7158 H {5 5
® EFHERE &N A FAE 2.
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UART B &

M ATHF UARTO 2 UART1, A LULE#ERC E UARTO 2 UART1, 41

3'17 Fﬁ/j—‘—\‘o

® Rkt Enable UARTO, Il Gowin_ EMPU_M1 ¥ UARTO, ERil%

EiE

® [+ Enable UART1, Ml Gowin EMPU_M1 S UART1, BRiLJ:

4 X

R
hs

’
] o
3-17 UART fit B
UART
UART
—» SYSRESET IRQ[0] i
= PORESRTh M| -
= UARTORMD UARTOTXD =i
—» UARTIROD UARTITXD =
Gowin APB Bus

The Cortex-M1 care of Gowin_EMPU_M1 interacts with UART0/1 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 asynchranous receive/transceiver, which support maximum BAUD rate at

921.6Kbit/s.

Timer B0 E

Options
Configuration

Enable UARTOD
Enable UART1

X ¥THF Timer0 B¢ Timer1, 7] LLEFEAC & Timer0 Y Timer1, {114 3-18

I

® ikt Enable Timer0, Il Gowin_ EMPU_M1 37 £§ Timer0, BR i\ < 41
® {31kt Enable Timer1, Il Gowin_ EMPU_M1 37 £f Timer1, BRil %M.

IPUG531-1.8
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& 3-18 Timer it B

o Timer ? X
Ti R
imer =
The Cortex-M1 core of Gowin_EMPU_MT 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.
— | SYSRESETR
RQ[310] Pl
—#» PORESRTh
Options
— TIMEROEATIN
Configuration
N

— W TIMERTEXTIN

Gowin APB Bus

WatchDog BCE

NN

Enable TimerD
Enable Timer1

M di$T H+ WatchDog, 7] LLIEF#EALE WatchDog, 411 3-19 Friw.

R % $ Enable WatchDog, ] Gowin_ EMPU_M1 37 #f WatchDog,

Ko

[ 3-19 WatchDog Bt &

5% WatchDog

WatchDog

—>

—

SYSRESET

PORESRTh

IRQ[314]

MM

WDOGRESREQ

=

—

-

Gowin APB Bus

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

over.

Options
Configuration

Enable WatchDog

RTC Bt &
MWFFH RTC, wJLUEFRCE RTC, WE 3-20 fix.
U5 1%$% Enable RTC, Nl Gowin. EMPU_M1 37#F RTC, ZRiAKH.
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71 RTCSRCCLK #: A\ 3.072MHz iH4t%i N, RTC A4 4iN 1HzZ.
320 RTC it &

s RTC ? X
RTC o

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 clack.

— SYSRESETh

IRQ[310] pel

= PORESRTh

Options
Configuration

M|

%
— RTCSRCALK Enable RTC

Gowin APB Bus

Cancel
DualTimer Bt B
X ¥ FF DualTimer, 7] LUERACE DualTimer, WKl 3-21 Fis.

R %&£ Enable DualTimer, ] Gowin_ EMPU_M1 5Z£F DualTimer,
BRI
& 3-21 DualTimer Bt &

' DualTimer ? x

DualTimer O

The Cortex-M1 core of Gowin_EMPU_MT interacts with DualTimer block through APB bus. The
DualTimer Block is a fully verified block which can implement dual counter.

—] SYSRESET IRQ[210] e

Options
Configuration

— PORESRTh NM| -

Enable DualTimer

Gowin APB Bus
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TRNG B8

MEATH TRNG, 7JLLEFACE TRNG, WE 3-22 fis.

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

5 TRNG 7 X
TRNG i1
5 1)
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 trus random number generator
—» SYSRESETh IRQUIND] i
Options
Configuration
~— PORESRTn NI =
Enable TRNG
Gowin APB Bus
oncel
2C ic &

XTI 12C, "] LUE AL E 12C Master, & 3-23 fiw.
i $ 1% #% Enable 12C, ] Gowin_ EMPU_M1 375 12C Master, kil 5% [4;
R B 4%k Enable 12C, MR LARCE 12C Master ¥ [ 257 ;

WL FE Enable 12C 1/0, ] 12C Master 37 ¥ inout %y A\ % HH o 1 2% A,
BRI\ HE
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E 3-23 2C i E
i 12C 7 x
12C o

The Cortex-M1 core of Gowin_EMPU_M1 interacts with 12C black through APB bus. The 12C block is
a fully verified black which can implement 12C communication, The 12C block implements 12C
protocol. Users can select inout or infout/en signals as 12C's parts.

ROIZ0] i
— I SYSRESETH
e
Options
SCL -
Configuration
—{ PORESRTh

Enable 12C
SDA - Interface Type:
Enable 12C 1/O

Gowin APB Bus

Gl
SPI i &
XFTIT SPI, ®]LLIE#ACE SPI Master, & 3-24 ffin.

U5 1%$% Enable SPI, Il Gowin EMPU_M1 3¢ #F SPI Master, ZRiL5E
i
[ 3-24 SPI ¢ &

e SPI ? x

SPI &

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.

ROLT0] i
— 4 SYSRESET
T -
— ! PORESRTH oS! —
Options
e Configuration
— 50 Enable SPI
s

Gowin APB Bus
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SD-Card B¢ B

X F¥] I+ SD-Card, 7] LLEFEACE SD-Card, W1 3-25 Aos.

® nHi%kFt Enable SD-Card, ] Gowin_EMPU_M1 3 ¥ SD-Card, ZRkik

K
SD-Card it 1 SD_SPICLK, 47N\ 30MHz 2R o

[&] 3-25 SD-Card Bit &

SD-Card ? X

i
SD-Card [ <]
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.
GERl
—3 SYSRESET
M
— PORE
LK —
— SD_SPICLK s
Options
C_CATROUT [ Configuration
— 50 _aTa
7] -
—— Enable SD-Card
— SD_CHECKIN
SC_CHECKDUT —
Gowin AHB Bus

APB Master [1-16]EC &

MFFTH APB Master [1-16], 7] LULZFACE APB Master [1-16], 1]

3'26 ﬁﬁﬂ_‘—\‘o

IR % $% Enable APB Master [1], Il Gowin_EMPU_M1 3 ¥; APB
Master [1]H /* APB &2y 40, F el DIAE 2 D9 APB 415
s BRI

W% Enable APB Master [2], ] Gowin_ EMPU_M1 SZ £ APB
Master [2]H ' APB 2y ez, H - n] UFESbE: 4 e APB #1515
2, BRI

IR % $% Enable APB Master [3], Il Gowin_ EMPU_M1 3 ¥ APB
Master [3]/ /* APB &2k @41, H P ol UIZE L O3 & APB 4
s BRI

ik Enable APB Master [4], 1] Gowin_ EMPU_M1 7 £F APB
Master [4]F /* APB &2k g4z, H P ol UIZE I O3 & APB 4%
2, BRI

W% $% Enable APB Master [5], Il Gowin_ EMPU_M1 3 ¥; APB
Master [5]H /7 APB 24 e 1, H 7 al LLE L O3 8 APB #hEBi%
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7%, BN

W%k + Enable APB Master [6], Il Gowin_EMPU_M1 32§ APB
Master [6]H /" APB 2y 4211, H /- n] UFESbE: 9 e APB #1315
W% Enable APB Master [7], 1] Gowin_ EMPU_M1 7 £f APB
Master [7]F /" APB 2264 fg 821, P o] DAZE LB 9 i APB 4%
7%, BRAR AL

W%+ Enable APB Master [8], Il Gowin_EMPU_M1 32§ APB
Master [8]H /" APB 2y 4211, H /- n] UFESLE: 9 e APB #1315
7%, BRIAR AL

{11%% 3% Enable APB Master [9], Il Gowin_ EMPU_M1 % APB
Master [O]F /" APB 2264 g2 1, P o] DAZESLE: 19 i APB 4%
U R % $¢ Enable APB Master [10], ] Gowin_EMPU_M1 37 #F APB
Master [10]H] ) APB Sk $ @10, /A LIFE L D9 8 APB 4T
W&, BRIAKRH;

% $¢ Enable APB Master [11], ] Gowin_ EMPU_M1 ¥ #F APB
Master [11] /" APB M2k g8, H ol DIZE LR 19 & APB 4138
U R % $¢ Enable APB Master [12], ] Gowin_ EMPU_M1 37 #F APB
Master [12]1 ) APB Sk $ @210, /A LAFE I D9 8 APB 45
W&, BRIAK I

U i% £ Enable APB Master [13], ] Gowin_ EMPU_M1 ¥ APB
Master [13]/] )" APB Ry iz, Pl IZE DY 8 APB 40
W, BUASKH;

%% Enable APB Master [14], Il Gowin_ EMPU_M1 % #F APB
Master [14]H )" APB Ry iz, P Al DIZE O 8 APB 4R
W&, BRIARH;

R 1%+ Enable APB Master [15], Il Gowin_EMPU_M1 3§ APB
Master [15]/ % APB 2k e #10, FFWT LATESLE: 9 & APB Sh6
W, BUASKH;

U i% £ Enable APB Master [16], ] Gowin_ EMPU_M1 ¥ APB
Master [16]H] )" APB My iz, F P Al DIZE BT 8 APB 4R
W&, BN
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APB Master [1-16]

APB Master [1-16]

& 3-26 APB Master [1-16]EC &

T x

R
oy

-
o
i e

[

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with APB Master [1-16] block through APB bus.
There are sixteen APB interfaces to extend APB peripherals for users. The APB Master [1-16] block is
a fully verified black which can extend APB bus to user to design more APB peripherals.

Options

Configuration

APE Master Address  Size(MB) .
Enable APB Master [1] 0x60000000 1
Enable APB Master [2] 0x60100000 1
Enable APB Master [3]  0x60200000 1
Enable APB Master [4] 0x60300000 1
[ Enable APB Master [5] 0xB0400000 1
[] Enable APE Master [6] 0x60500000 1
[] Enable APB Master [7] 0x60600000 1
[ Enable APB Master [8]  Ox50700000 1
[] Enable APB Master [9] 0x60800000 1
[] Enable APB Master [10]  0x60900000 1
[] Enable APB Master [11]  Ox60A00000 1 v

Cancel

APB Master [1-16]H]/" APB /& 254 i 1% 1 A dh ik ANt bk 2 1) %€ X,

Nz 3-4 fros.
3% 3-4 APB Master [1-16]#31EE X

APB £ GESYiERa RN 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 P AE L APB 9 J % 11 L3 FE () APB A1 AT 1 28 5 2 SRR AN AR

55, WSHLL NIRRT
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® ) GPIO[15:015 Ll 7MW {5 55
® HIXREm M E AR FAE Effil.
PSRAM BECE
W7 IF PSRAM, A LUEFELE PSRAM, WK 3-27 K.
® 13 ik¥t Enable PSRAM, Nl Gowin EMPU_ M1 % ## PSRAM, BRilk

GE

® 1 FE{F (GW2AR-18/GW2AR-18C) %} Gowin_EMPU_M1 PSRAM:

GW2AR-LV18QN88PC8/I7
GW2AR-LV18QN88PC7/I6
GW2AR-LV18EQ144PC8/I7
GW2AR-LV18EQ144PC7/16
GW2AR-LV18EQ144PC9/I8

[E 3-27 PSRAM Bt &

PSRAM ? X
51
PSRAM 5 7]
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 Memary Physical interface
and MCU care with the AHB system bus, reduces the effort of user to deal with PSRAM Memary
command interface by providing a simple generic system interface
IRQ31:0] (===
—s s M1
K1:0] plpe
— Fo pasam ck n1:0] Pl
revcks] 1] (-
Options
— [150] [
Configuration
i = Enable PSRAM
— o120 et
t calis
Gowin AHB Bus

® 5ti Gowin_EMPU_M1 BCE f5, 24 Gowin_EMPU_M1 f# 4 it
® 3:fl{k Gowin_EMPU_M1 Top Module;

® S At ## Gowin EMPU_M1 Top Module 5 H ' #%it, TR
SEREH RTL it
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3.4 4R

SECH T RTL it Ja, ARGE 8 BOIT AR = 24 1) 10, 7P 2B
LIRS

IRAEI P 2R, P 2RI 2R S
WERL R =07, §2% SUG101, Gowin 11294751 -

3.5 Bl E

3.5.1 ZREIETIACE
CREGIE, & 3-28 Fis.
® AR R THH ISR E R A FR, BLE Top Module/Entity;
® RV A SERR ARG g 4E, BCE Include Path;
® [ii& Verilog Language, 1 System Verilog 2017

1,
[ 3-28 LZREETAC E
W Configuration S
Synthesize
General General
v Synthesize Synthesis Tool: ® GowinSynthesis
General

Top Module/Entity: |Gowin7EMPU7Mlitemp|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 Bt &

WAL Gowin_ EMPU_M1 A gmfE v vt bR 5ok B sh ik & 9 R
WA, MECE “Place & Route > General > Generate Post-Place File” %
i, 7= Post-Place File, K 3-29 ffix.
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& 3-29 Post-Place File ft &

W Configuration X
Place & Route
General Category: All - Reset all to default
v Synthesize -
General Label Value ~
v Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate |1BIS 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
Renart Auta-Placed 10 Information False v
Generate Post-Place File. Default: *.pasp
Cancel Apply

3.5.3 Dual-Purpose Pin EC &

IR Gowin EMPU_M1 {# [ /4t SPI-Flash F#ash 7720, W& H
MSPI i [ A i 1, i 3-30 Fros, 75 S 75 B & s 1 2 .

[# 3-30 Dual-Purpose Pin fig &

W Configuration

Dual-Purpose Pin

General [] Use JTAG as regular 10

~ Synthesize
[] Use SSPI as regular 10

General

~ Place & Route Use MSPI as regular 10
General [ Use READY as regular IO
Unused Pin

[] Use DONE as regular 10

Dual-Purpose Pin
. [] Use RECONFIG_N as regular 10
BitStream -

[] Use MODE as regular 10

Use 12C as regular 10

IPUG531-1.8

Apply
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IEATE & IR 44 T B GowinSynthesis®, 58 % RTL & it 44,

k& 3-31 flws
& 3-31 54

0 GOWN A Desigrer - FAEM.
e Toos Wedow ol
» HESS

ax

m\booticad\1 6.

B Brojsct

Srocess

(] Design Sumary
B ter Synthesis Messages
T User Consraes

Synthesis De

floarPlanner
Timing Constraints Edtor Resource
v @ Syrthesize
5 Syrtbesis Report

Netint Fle

Resource Usage Summary

Resource Utllization

v B Place & Rovte Clock Summary

Max Frequency Summary

Place & Rout Report
Detait

Tiwing Analysis Report g Paths Informations
Ports & Pins Roport
Power Ansiyis Rapart

B8 program Device

Dedign  Process  Hierarchy ¥ Sart page
Comole.

RUAING CECARICAT WappIng - .-

[96%] Tech-Mapping Phase 4 completed

\DK START GW2A18 V20\gowin_empu_mi\impl\gwsyréhesis\gowin_empu_m1_sym.rpthami]

Synthesis Messages

Report Tele GownSyrthesis Report
o F\EM_pub) ¥ _START_GW2AL8_y2.00qowin_empu_mi\arcgowin_enp_ i gowin_ngu_miv
sin [+ y \DKCSTART_GW 24 18_2.0\gowin_ empu_m1\Src\gowin_ empu_m1_tempiste.
Gowinsyrehesis Constrants File
Gowinsyrinesss Version GowinSynthesis V1.9.8beta
Part tumber GW2ALVI8PG2S6CH/I?
Davke Gwa-tsc
Created Tme i Jun 16 14:00:38 2021
Legal announcement Copyright (€12014.2021 Gowin Semionductor Carporation. ALL rights reserved.
Synthesis Details
Top Level Module Gowin_EMPU_M1_tenolate
Om 35, Elansed tme = Oh Om 33, Peak memory usage = 125.820M8
urring netis conversion
‘om 0s, Elapsed tme = 01 Om 0z, Peak memory Uzage = M8
Furming devs idspendent opomizats
o 0: CPU tima = Oh O 0.093s, Elapsed m 13, pesk memary usage = 125,820
E Phasa 1: CPU time = oh Om 0.234%, Espsed ime = o Om 0.233¢, Paak mr

ory uiage - 135.820M8
Primizing Phasa 2: CPU time = Oh G 01365, El3psod Bma = 0 O 01574, Pask mamory usage = 125.820M8

h Om 0.1095, Elapsed tm = h Om 1135 Paak mamory usage = 125.820M8
h om . Espsed tme - 0,0085 peak mamory usage - 125.820M5
05630, Elpsed e - 0n

‘Synthesis Process

omin empu,m1_symrpthimd

_START_GH2A18 V2.9\gowin_empu_n1\ispl\gwsynthesis\gowin_enpy_wl.vg" complet,

[95%] Generate netlist file "F: \ 16
{100%] Generate report file Y 16
GowtnSynthests Finish

®

Conacie | Mewsage

i TARERINE,

3.7 Btk

(_START_GH2A18_V2.0\gowin_empu_n1\ispl\gwsynthesis\gowin_emp.

1_syn.rpt.html" completed |

152 % SUG100, Gowin A1 1755

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

MR
3-32 FEthtk

PR RCrE, ank 3-32 i

% GOWIN FPGA Designer - [FAEMS, mi\boatiosd\ START GW2A18 V2 0hgowin smpu_m1\imphanrgowin_empu_m1.cpt emi] - 8 x
Bl E6t Brojct Took Mindow Hep *
- HEoamn
frocess -
[ Design Summary P
1 PR Messages
~ T User Comstraints 2 PnR Messages
P, PnR Details
Timing Constrarty Editor Resource Report Tele Gowin PnR Report
P Resource Usage Summary Oesion File Fip Y . axampie|DK_START_GW2A16_V2.0\gown_emou_m1mpligwsynthesis\gowin_enpu_mi.v
v @ syrthesice
R 1/0 Bank Usage Summary Physical Constraints e Fap ¥ START_GW2418_V2.0\gowe_empu_miarc\gown_emou_mi cst
rthacs Rapart
s Global Clock Usage Summary | Tiing Constraints Fla ) . _START_GW12A18_V2.0\gown_smeu_mi\arcigowe_smpu_m.sdc
Netiat
T a Global Clock Signais GOWIN Version V19083
o Pinout by Port Name Bt Nomber GW2A-LVIBPG256CH/17
& ouee ey
q Created Time Fri Jun 18 14:02:06 2021
Ports & Pins Report Legal Announcement Copynight {C)2014-2021 Gowin Semsconductor Corporation. All rights reserved.
Power Analysi Report
13 Progrem Device
PnR Details
Runring placs
Fiscamant Phass 0: CPU tina = o om 2, capsed e« oh om 32
? lapied tma = oh om 03815
Gma < oh om 95
< ims = oh om 55
Total Pacemert o O 175, lagned o = oh om 175
Place & Route Process Running rouNg
Raueing Enase 0 Gt = h am 0,003, Esgsad bme =00 Om 0.003e
Rouking Phase 1: CPU bime - 0h O 0.3435, Elapsed me - Oh O 0.343s
95hase 2 CPU B = 0h o o, Cagssd tme -
Totlousng: G2 tme - 0 Om 65, Eapsad tme - On Om 63
Gensrats oupue
T e = o om 4, Espsed tme = 0h om 45
Total Time and Memory Usage CPU time = Oh Om 275, Blapsed time = Oh O 273, Pesk memry usage = 37948
Dedgn Process | Herardy : statPage Design Summary [ruSp————— o
ax

[EXETON peLy ey

Running power analysi

[160%] Power analysis completed
e

_m1\boot1oad\1.6.

\ _ni\bootlosd\1.6.
1.6

Generate file “F \em Cn1\bootload\1.6.

Gesarice tad oF w0 pua\mmm\mm n1\boot1oad\1.6. 3\ source\examp1e\DK_START_GH2ALS_V2.0\gowin_empu_nl\inpl\par\gowin_ enpu

|Frd 3un 3

%

Console  Message

A AT T2 B 7735, 75 275 SUG100, Gowin = H -/ /' 15/

IPUG531-1.8

_START_GH2A18_V2.0\gowin_ewpu_al\1npl\par'gowin_empu_sl.power.htnl* cospleted

START_GN2AL8_V2.\gowin ¢ quuinl\lnpl\pnr\gwiﬂ enp_t
START_GH2A18_V2.0\gowin_owp inp1\par\gowin_enpy_
CSTARY-MZALE V2. \gowin-sapoad Mmpl \omr\gove-emp- . rot "
1.tr.htal"

completed
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EATE & IR N4 B Programmer, T #REAE SR SO

165 o o R B A 2 B A R, 4T R8T H Programmer,
i Programmer 3251+ “Edit/Configure Device ” 5; T E.#* Configure Device

« Ui »
-0l

7, FTHF “Device configuration”.,

USRI KRR # Es GW1IN-9/GW1NR-9/GW1N-9C/GW1NR-9C, H.
ITCM Select it &y Internal Instruction Memory, Il N # &I & , 4114 3-33
P o

® “Access Mode” FHi%l#, i%$ “Embedded Flash Mode” i1,

® “Operation” Ni51%, % %“embFlash Erase, Program ”5“embFlash
Erase, Program, Verify” &,

® “Programming Options > File name” #&i, S N5 N6 1F it
(EN &L

® il “Save”, SERBEMBTIHD S N EUEDIC & -

[# 3-33 GWIN #3%l Device configuration

G Device configuration ? -

Device Operation
hoocess Mode: Embedded Flazh Mode -

Operation: embFlash Eraze, Frogzram -

Eraze and program the embedded flash Make zure the confiz freguency
must be less than 25Mhz.

Frogramming Options

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

[JUser Flazh Initialization

Save Cancel

SR HF MO 2 GWAN-9C/GW1NR-9C, ITCM Select it & A
External Instruction Memory, H.i%&#& P ik UserFlash 1E 1547k as, WF
HIETECE, Wk 3-34 Aiw.

® “Access Mode” FHi%l#, i&EF “MCU Model L” &I,

® “Operation” FHi%l#, %kt “Firmware Erase, Program” 5% “ Firmware
Erase, Program, Verify” &,

®  “Programming Options > File name” £, 5N\ E N
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E Y

“FW/MCU/Binary Input Options > Firmware/Binary File” &1, S A\
BN A AR v gk BIN SO

i “Save”, [FIW 58 BB VRSSO AV g AR T k] BIN
S RO T B .

[# 3-34 GW1IN(R)-9C Device configuration

W Device configuration 7 x

Device Operation
Ahocess Mode: MCU Mode L -

Operation: Firmware Eraze, Program -

Firmware Erase, Program

Programming Options

File name: |C:/Users/liukal /Desktop/prebuilt bin/zowin_empu_ml. fs

Tzer Flash Initialization

FY/MCU/Binary Input Options

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

Sare Cancel

URRIT R AS AT

GW2AN-9X/GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18
C/GW2AN-18X/GW2A-55/GW2A-55C/GW2AN-55C, TFHIEDACE, WK

3-34 Fiiirs o

® “Access Mode” THil#, & “External Flash Mode” 1.

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

® “Programming Options > File name” #&1i, S5 N5 N6 1kt
i SCA: o

® “External Flash Options > Device” &1, iEMRIEIT KM Flash i

FrRALERE (s = R RRE Winbond W25Q64BV) .
“External Flash Options > Start Address” i3, % & ¥ “0x000000”.
Hifi “Save”, FEREEAF B IIRD RSO N B I E -
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[# 3-34 GW2A &3 Device configuration
o
Device Operation

hooess Mode: External Flash Mode -

Operation: exFlazh Eraze, Program thru GAD-Bridge -

exFlash Erase, Frogram thru GAO-Bridse

Programming Options

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

Tzer Flazh Inmitialization

External Flash Options

Device: Winbond WZEQS4EY -

Start Address: Oz:000000

Save Cancel

56 /% Device configuration f5, iy “Programmer” T.HAf=
Program/Configure “ =& 7, &SGR SO (i
GW1N-9C/GW1NR-9C 1 Ff 4 itk UserFlash f$5 4 17t &% , W [F] AT 2 41
ATt k] BIN 304D,

N# T H Programmer FJf 777, 15275 SUG502, Gowin
Programmer /1 /7 755 -
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4%%‘*&%!‘

Gowin_EMPU_M1 #2it 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
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