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1 A2 1.1 RGN

1 M

1.1 REHRM

Gowin_EMPU_M1 GG =245+, K 1-1 fis.

o
& 1-1 R4
Cortex-M1
N
IRQI31:0] 1. i DEBUG
ITcm Cortex-M1 DTCM
AHE-Lite
AHE B
GPIO CAN Ethernet| | DDR3 PSRAM SPL.Flash | (AF Master
APEB BuS
AHBZAPB
AFE
UARTO UART1 Timero Timerl diaitch RTC TRNG Dual 12C 5PI sD-Card Master
Dot Timer 1.16]

¥—2%, Cortex-M1 1% % ITCM. DTCM.

2, AHB &2k )2 GP1O. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB Master [1-6].

H=2%, APB &2k X UARTO. UART1. TimerO. Timer1. Watch Dog.
RTC. TRNG. DualTimer. 12C Master. SP| Master. SD-Card. APB Master
[1-16]-

1.2 RGHFAE

Gowin_EMPU_M1 4EHi T R 45
® Cortex-M1 W% T &%

IPUG531-1.6 1(57)




1 A2

1.2 RGURHIE

® AHB-Lite ¥ /& AHB S £l APB &4k, RAMXPEEI T &A%

1.2.1 Cortex-M1 F&%:

IPUG531-1.6

SRR A

® ARM architecture v6-M Thumb #8524 22#4, S £F 16-bit Thumb F1 32-bit
Thumb2 544 ;

LB Y RRAE R
RYGL R AL
o DT S5 Ak TR T 5 2R AR AR
HAaEl, IEER—ARIRE, §RERAIE RGN A
AN S v
- AT R kg =X
- TRA MR G T A7 A/ kg =X
- R ARG/
NVIC
o it EAMTHWEE, 1. 8. 16, 32;
® 4 MRIEGEEL;
® bW EET [ B RAF A FR AR, BT AR A5 A B B IR SR
Wik R%
T T B i T R R AT
® KRR L, M Cortex-M1 WA SH R R4t
® WIRITIFIHRARLE, N Cortex-M1 W% R R SE
- AIECE R (fulD FEAfifE (reduced) i

o . 4 BreakPoint Unit 1 2 4~ Data Watchpoint;
o fiifkfi: 2 /> BreakPoint Unit #1 1 4> Data Watchpoint;

- WAJfic & DAP ¥

® JTAG/SW
o JTAG
® SW

Memory

® |TCM: fr4{Ffikds
- AT DUIEBE N R AP AR BN AR A A7 A
- IR AR TT LINC B Size (1/2/4/8/16/32/64/128/256KB)
- IR A AEAE AR T LA BTG A
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1 fgAF 2 1.3 KRG

® DTCM: i fFfitidt
- AT LI R N SRR A s A AR A7 i
- WEEPER LS AT LANC & Size (1/2/4/8/16/32/64/128/256KB)
32 fUfEH TRk AS
® Normal =
® Small #x{

1.2.2 AHB-Lite Extension FZA%;

® AHB &4k, 2 GPIO.CAN. Ethernet.DDR3 Memory.PSRAM.SPI-Flash.
AHB Master [1-6];

® APB &%k, N UARTO. UART1. TimerO. Timer1. Watch Dog. RTC.
DualTimer. TRNG. 12C Master. SPI Master. SD-Card. APB Master

[1-16]-
1.3 %m0
Gowin_EMPU_M1 R4 H5E X, Wik 1-1 fiw.
& 1-1 RGeim O E X
B i 110 | Ar%i | Hilid T IR ARk
HCLK in 1 RG] -
hwRstn in 1 RGEENL -
LOCKUP out |1 W% Lockup R 2 -
HALTED out |1 M #% Halt Debug IR Debug
JTAG_ 3 inout | 1 TRST
JTAG 4 inout | 1 GND
JTAG 5 inout | 1 TDI
JTAG 6 inout | 1 GND
JTAG 7 inout | 1 TMS/SWDIO
JTAG_ 8 inout | 1 GND
JTAG_9 inout | 1 TCK/SWDCLK
JTAG_10 inout | 1 GND
JTAG_11 inout | 1 RTCK Debug
JTAG 12 inout | 1 GND
JTAG_13 inout | 1 TDO/SWO
JTAG 14 inout | 1 GND
JTAG_15 inout | 1 RESET
JTAG_16 inout | 1 GND
JTAG_17 inout | 1 NC
JTAG_18 inout | 1 GND
GPIO inout | [15:0] | GPIO % N\ Hi GPIO I/0
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1 A2

1.3 RGN

EA S /0 | frse | ik Pt R A
GPIOIN in | [15:0] | GPIO #i A
GPIOOUT out [15:0] | GPIO #i it GPIO non-I/O
GPIOOUTEN out [15:0] | GPIO #i i fE
UARTORXD in 1 UARTO #%Uk

UARTO
UARTOTXD out 1 UARTO A%
UART1RXD int 1 UART1 #:Uk

UART1
UART1TXD out 1 UART1 K i%
TIMEROEXTIN in 1 TimerQ 4R i Timer0
TIMER1EXTIN in 1 Timer1 #R3 Timer1
RTCSRCCLK in 1 RTC B £ 32.768KHz RTC
SCL inout | 1 FR AT I A 2C 110
SDA inout | 1 FATEE
SCLIN in 1 AT B A
SCLOUT out 1 AT I B
SCLOUTEN out |1 AT I A A R

— 12C non-1/O

SDAIN in 1 HATEAR RN
SDAOUT out |1 B AT HE
SDAOUTEN out 1 FR AT HR S A R
MOSI out |1 BT RN E-ZTPN
MISO in 1 ER L PNLN & S <Pl
SCLK out |1 805 5
NSS out |1 MR IERRE S
SD_SPICLK in 1 SPI I8 {55
SD_CLK out |1 SD HH i =
SD_CS out |1 FritefE 2
SD_DATAIN in |1 e N SD-Card
SD_DATAOUT out |1 B
SD_CARD_INIT out |1 Y1’ 0”
SD_CHECKIN in |1 YN CE
SD_CHECKOUT out 1 R
CAN_RX in |1 e TN

CAN
CAN_TX out |1 Ham
RGMII_TXC out 1 RGMII ik
RGMII_TX_CTL out |1 RGMII % %4241
RGMII_TXD out |[[3:0] | RGMII k%% Ethernet RGMII
RGMII_RXC in 1 RGMII B2fig i 4 Interface
RGMII_RX_CTL in |10 | RGMIl ks
RGMII_RXD in [3:0] RGMII H#2UsC

IPUG531-1.6
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1 A2

1.3 RGN

LK /o | fu% | #id LSS
GTX_CLK in 1 RGMII 125MHz B4 A
GMII_RX_CLK in 1 GMII HEH i
GMII_RX_DV in 1 GMII B2 fi g
GMII_RXD in [7:0] | GMIl 0%
GMII_RX_ER in 1 GMII 5
GTX_CLK in | 1 GMII 125MHz it i A Eﬂgﬂgi GMi
GMII_GTX_CLK out |1 GMII AL 4
GMII_TXD out |[7:0] | GMIl Ki%¥ii
GMII_TX_EN out |1 GMII R fiRE
GMII_TX_ER out |1 GMII i 5
MIl_RX_CLK in 1 ML I
MIl_RXD in [3:0] | MIl B=kcHd
MIl_RX_DV in 1 Ml 0 ff i
MIl_RX_ER in 1 ML S
MIl_TX_CLK in 1 MII 32 B 4 Ethernet Ml
MII_TXD out | [3:0] | MIl K% Interface
MII_TX_EN out |1 MIl K% Af i
MIl_TX_ER out |1 MIL 3% e
MIl_COL in 1 MIl H 5 5
MIl_CRS in 1 MIl EHote (5 5
MDC out |1 B3 I
- Ethernet
MDIO inout | 1 B LI B
DDR_CLK_| in 1 50MHz il A
DDR_INIT_COMPLETE_ O |out |1 Vb e AE
DDR_ADDR_O out | [15:0] | Row Hifit. Column Hiht
DDR_BA O out |[2:0] |Bank Hill
DDR_CS N_O out |1 Frikfse
DDR_RAS_N_O out |1 Row Hbhi i s =
DDR_CAS N_O out |1 Column i3 1 =
DDR_ WE_N_ O out |1 Row 5 fiifig
DDR_CLK O out | 1 Tg%ﬁ%éé DDR3 SDRAM fJif4#{5 | DDR3
DDR_CLK_N_O out |1 5 DDR_CLK_O #2455
DDR_CKE_O out |1 DDR3 SDRAM i #{fi g =
DDR_ODT_O out |1 A 5 i P B )
DDR_RESET_N_O out |1 DDR3 SDRAM 4 {115
DDR_DQM_O out |[1:0] | DDR3 SDRAM ¥t {3 =
DDR_DQ_IO inout | [15:0] | DDR3 SDRAM %
DDR_DQS_IO inout | [1:0] | DDR3 SDRAM ##fiiii (s &
IPUG531-1.6
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1 A2

1.3 RGN

HFR /o | fu% | #id LSS
DDR_DQS_N_IO inout | [1:0] | 5 DDR_DQS_IO i Z4Mz =
O_psram_ck out |[1:0] | #2&HtZs PSRAM Hl P55
O_psram_ck_n out |[1:0] |5 O _psram_ck AEENMES
IO_psram_rwds inout | [1:0] ;SRAM MR BB R
IO_psram_dq inout | [15:0] | PSRAM %
O_psram_reset_n out |[1:0] | PSRAM Efif5%5
O_psram_cs_n out |[1:0] | ik, KB PSRAM
init_calib out |1 WA TEE 5
psram_ref clk i 1 iﬁiﬁi)\ﬂﬁﬁlﬂy — MR R

P NRohs TAER B, —AR
psram_memory clk in 1 PLL 3545 H R o) ik i, tom]

DAAMEH] PLL
FLASH _SPI HOLDN inout | 1 NC
FLASH_SPI_CSN inout | 1 PSS
FLASH_SPI_MISO inout | 1 F BN B SPLFlash
FLASH_SPI_MOSI inout | 1 R L NN X I
FLASH_SPI_ WPN inout | 1 NC
FLASH_SPI CLK inout | 1 RS
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
APB2PSEL out 1 APB2 PSEL
APB2PENABLE out 1 APB2 PENABLE
APB Master [2]
APB2PADDR out [31:0] | APB2 PADDR
APB2PWRITE out 1 APB2 PWRITE
APB2PWDATA out [31:0] | APB2 PWDATA
APB2PRDATA in [31:0] | APB2 PRDATA
IPUG531-1.6
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1 A2

1.3 RGN

B/ /0 | % | ik BV EoN
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
APB5PENABLE out 1 APB5 PENABLE
APB5PADDR out [31:0] | APB5 PADDR
APB Master [5]
APB5PWRITE out 1 APB5 PWRITE
APB5PWDATA out [31:0] | APB5 PWDATA
APB5PRDATA in [31:0] | APB5 PRDATA
APB5PREADY in 1 APB5 PREADY
APB5PSLVERR in 1 APB5 PSLVERR

IPUG531-1.6
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1 A2

1.3 RGN

B/ /0 | % | ik BV EoN
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
APB8PADDR out [31:0] | APB8 PADDR
APB8PWRITE out 1 APB8 PWRITE

APB Master [8]
APB8PWDATA out [31:0] | APB8 PWDATA
APB8PRDATA in [31:0] | APB8 PRDATA
APB8PREADY in 1 APB8 PREADY
APB8PSLVERR in 1 APB8 PSLVERR
APB8PCLK out 1 APB8 PCLK
APB8PRESET out 1 APB8 RESET

IPUG531-1.6
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1 A2

1.3 RGN

B /0 | % | ik BV EoN
APB9PSTRB out [3:0] | APB9 PSTRB
APB9PPROT out [2:0] | APB9 PPROT
APBO9PSEL out 1 APB9 PSEL
APB9PENABLE out 1 APB9 PENABLE
APB9PADDR out [31:0] | APB9 PADDR
APBO9PWRITE out 1 APB9 PWRITE
APB Master [9]
APBO9PWDATA 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
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
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
APB11PWRITE out 1 APB11 PWRITE
APB Master [11]
APB11PWDATA out [31:0] | APB11 PWDATA
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 Master [12]
APB12PPROT out [2:0] | APB12 PPROT

IPUG531-1.6
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1 A2

1.3 RGN

B/ /0 | % | ik BV EoN
APB12PSEL out 1 APB12 PSEL
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
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
APB15PSTRB out [3:0] | APB15 PSTRB
APB15PPROT out [2:0] | APB15 PPROT
APB Master [15]
APB15PSEL out 1 APB15 PSEL
APB15PENABLE out 1 APB15 PENABLE

IPUG531-1.6
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APB15PADDR out [31:0] | APB15 PADDR

APB15PWRITE out 1 APB15 PWRITE

APB15PWDATA out [31:0] | APB15 PWDATA

APB15PRDATA in [31:0] | APB15 PRDATA

APB15PREADY in 1 APB15 PREADY

APB15PSLVERR in 1 APB15 PSLVERR

APB15PCLK out 1 APB15 PCLK

APB15PRESET out 1 APB15 RESET

APB16PSTRB out [3:0] | APB16 PSTRB

APB16PPROT out [2:0] | APB16 PPROT

APB16PSEL out 1 APB16 PSEL

APB16PENABLE out 1 APB16 PENABLE

APB16PADDR out [31:0] | APB16 PADDR

APB16PWRITE out 1 APB16 PWRITE

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

EXTFLASHOHWDATA out [31:0] | External Flash HWDATA Ew);tt?lrJT:?iLn

EXTFLASHOHMASTLOCK | out 1 External Flash HMASTLOCK Memory

EXTFLASHOHREADYMUX | out 1 External Flash HREADYMUX

EXTFLASHOHRDATA in [31:0] | External Flash HRDATA

EXTFLASHOHREADYOUT | in 1 External Flash HREDAYOUT

EXTFLASHOHRESP in [1:0]1 | External Flash HRESP

EXTFLASHOHMASTER out [3:0] | External Flash MASTER

EXTFLASHOHCLK out 1 External Flash HCLK

EXTFLASHOHRESET out 1 External Flash RESET

EXTSRAMOHSEL out 1 External SRAM HSEL External Data

EXTSRAMOHADDR out [31:0] | External SRAM HADDR Memory
IPUG531-1.6
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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
EXTSRAMOHMASTLOCK out 1 External SRAM HMASTLOCK
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
AHB2HTRANS out [1:0] | AHB2 HTRANS
AHB2HWRITE out 1 AHB2 HWRITE

AHB Master [2]
AHB2HSIZE out [2:0] | AHB2 HSIZE
AHB2HBURST out [2:0] | AHB2 HBURST
AHB2HPROT out [3:0] | AHB2 HPROT
AHB2HWDATA out [31:0] | AHB2 HWDATA

IPUG531-1.6
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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
AHB4HBURST out [2:0] | AHB4 HBURST
AHB4HPROT out [3:0] | AHB4 HPROT

AHB Master [4]
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

IPUG531-1.6
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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 [3:01 | 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
AHB6BHSEL out 1 AHB6 HSEL
AHB6HADDR out [31:0] | AHB6 HADDR
AHB6BHTRANS out [1:0] | AHB6 HTRANS
AHBBHWRITE out 1 AHB6 HWRITE
AHBG6HSIZE out [2:0] | AHB6 HSIZE
AHB6HBURST out [2:0] | AHB6 HBURST
AHBGBHPROT out [3:01 | AHB6 HPROT
AHB6HWDATA out [31:0] | AHB6 HWDATA
AHB Master [6]
AHBBHMASTLOCK out 1 AHB6 HMASTLOCK
AHBBHREADYMUX out 1 AHB6 HREADYMUX
AHB6HRDATA in [31:0] | AHB6 HRDATA
AHB6HREADYOUT in 1 AHB6 HREDAYOUT
AHB6BHRESP in [1:0] | AHB6 HRESP
AHBBHMASTER out [3:0] | AHB6 MASTER
AHB6BHCLK out 1 AHB6 HCLK
AHB6HRESET out 1 AHB6 RESET

IPUG531-1.6
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1 A2

1.4 2GRS

14 ARG HFS T

Gowin_EMPU_M1 R4 54t 1H, Wk 1-2 fios.

* 1-2 R4 HiES%

. . ROBELIEDE LUTs Registers BSRAMs D
Configuration Macros
Cortex-M1 Minimum and No Peripherals 3034 1046 8 0
Cortex-M1 Default and No Peripherals 5237 2322 32 2
Cortex-M1 Default and Peripherals
(GPIO/UART/Timer/WatchDog) 6961 3103 32 2
Cortex-M1 Default and All Peripherals 21029 12929 48 2

15(57)
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2 WA BT FE 2.1 T

2 BHRIHRE

2.1 IR

DK-START-GW2A18 V2.0
GW2A-LV18PG256C8/I7

® DK-START-GW1N9 V1.1
GW1N-LVILQ144C6/15

® DK-START-GW2A55 V1.3
GW2A-LV55PG484C8/I7

® DK-START-GW2AR18 V1.1
GW2AR-LV18ELQ144PC6/I5

2.2 BRHY-EFEE

Gowin_V1.9.6 Beta & Ll F-ji s,

2.3 IP Core Generator T B

s IR AR IP Core Generator T..H., T & fl/= 4
Gowin_EMPU_M1 fififh-# it .

IP Core Generator L B[ /712, 1552 SUG284, Gowin IP Core
Generator H /815 .

24 THITH
o SRR AE N % T B Programmer, TR 3 ABHRS I S

%L E Programmer {8 FH 751, 152% SUG502, Gowin
Programmer i F 555 .

2.5 Witifite
Gowin_EMPU_M1 g% 7L -

1. IP Core Generator T E.fit & Cortex-M1.APB Bus Peripherals 1 AHB
Bus Peripherals, 7%/ Gowin EMPU_M1 fi#iffi&%it, S AT,
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http://cdn.gowinsemi.com.cn/SUG284.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

2 W et iR 2.5 Bt

2. 254k, Gowin_ EMPU_M1 Top Module, S A #it, &A%
i+5 Gowin_EMPU_M1 Top Module;

3. WL AN FP 41

4. 1§ %4 T A Synplify Pro 2 GowinSynthesis %: 4

5. 1 A i A £ T H. Place & Route ffi J& i £k, 7= A R B R i SC A 5
6. 1 Fl N # T B Programmer, T #f{4 %57 5
GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2A-18/GW2A-18C/G
W2AR-18/GW2AR-18C/GW2ANR-18C/GW2A-55/GW2A-55C.,
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3 TREREMR 3.1 THEAIEE

TIERIR

3.1 T#=0)3&
3.1.1 FiEIEE

W T = IR, EFESE A “File > New... > FPGA Design
Project”, fill7& FPGA Design T2, & 3-1 fis.

[E 3-1 #1#& FPGA Design T2

W GOWIN FPGA Designer - [Start Page]
, File Edit Tools Window Help
Recent Projects:
Quick Start
I Projects (k]
- [, FPGA Design Project | e
- Files
| Verilog File
|5 VHDL File I
LE) Physical Constraints File
- - - . LT ﬂ .
ditor

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

(EEieza
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3 TREREMR 3.1 THEAIEE

3.1.2 ETERHRFKE
N TR, B8 TRKREZ, WA 32 Fix.

& 3-2 WELEZMRMERE

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_m 1

Create in: | /home/liukai E]

Use as default peoject location

==
3.1.3 &R

1% $ Series. Device. Package. Speed f1 Part Number, 1% 3-3 fit
N

DL & T E AL DK-START-GW2A18 V2.0 R ZH% % it ],
FHIR.

® Series: GW2A

Device: GW2A-18

Package: PBGA256

Speed: C8/17

Part Number: GW2A-LV18PG256C8/I7

IPUG531-1.6 19(57)




3 TREREMR 3.1 THEAIEE

& 3-3 &S

) Select Device
Project Name
& Select Device specify a target device for your project
Filter
Series: |GW2A $| Device: [Gw2a-18 3]
Package: |PBGA256 :)
Speed: [CB!I? S l
Part Number & Device Package Speed \oltage 10 LuT
GWZ2A-LV18PG256CE/IT GW2A-18 PBGA256 cang v 207 20736 15
[4] [ [+]

3.1.4 SER T2 83#
WP 3-4 iR, SEMcHiER TR,

& 3-4 sER LI E

) Summary
Project Name
Select Device Project
# Summary Name: gowin_empu_ml

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

Device
Part Number: GW2A-LV18PG256C8/I7
Series: GW2A
Device: GW2A-18
Package: PBGA256
Speed: C8/I7

< Back H Finish

IPUG531-1.6 20(57)




3 TFERAR 3.2

3.2 st
{# [ IP Core Generator T E, 74 Gowin_EMPU_M1 {4t .

EFESE AL “Tools > IP Core Generator” B¢ 1. E. 4% IP Core Generator
“ &% 7, 3TH IP Core Generator.

1%E# “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_EMPU_M1 1.6”, & 3-5 fili7~.

& 3-5 #%#%¥ Gowin_EMPU_M1

GOWIN FPGA Designer - [IP Core Generator]

i Fle Edit Project Tools Window Help

B H & iic X & W
=
Name Ver: . =
57 Hard Module Gowin EMPU M1
€3 BandGap
* CLOCK
i 54 DSP Information
* 13C
- Memory Type: Gowin_EMPU_M1
* SPMI
+ \cer Flach Vendor: GOWIN Semiconductor
= Soft IP Core Summary: Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
£ an athemathics
i Interface and Interconnect Cortex-M1 is intended for deeply embedded applications that are integrated into
! Memary Control GOWIN FPGA. Cortex-M1 is ARM architecture v6-M, supports thumb instruction set
I = Microprocessor System | architecture. There is an operating system extension option, if this option is
g3 EUEBIagE implemented, functionality within the processor is enable that is capable of running
® Hard-Core-MCU an operating system. Data endianness is configurable. Instructions and system control
0 Solt-Core-MCU registers, debug resources and debugger accesses are always little-endian. The
<% Gowin_EMPU_M1 g nested vectored interrupt controller is closely integrated with the processor to
achieve low latency interrupt processing. The debug can be configured to full or
'\ Gowin_PicoRv32 12 reduced mode. Full debug includes four breakpoint units and two data watchpoint
'\ RiscV AE250 11 units, reduced debug includes two breakpoint units and one data watchpoint units.
* Multimedia Cortex-M1 supports 32-bit hardware multiplier, users can choose either the standard

multiplier or a smaller, lower performance multiplier implementation.Users can select
internal ITCM or external flash as instruction memory. Users can select internal DTCM ]
or external ram as data memory.

AHB-Lite interface is a bus interface suitable for high-performance synthesizable
designs. It defines the interface between components, such as masters, interconnects,
and slaves. Gowin extends AHB-Lite to AHB bus and APB bus. AHB bus includes AHB1
[l I D and AHB2, AHB1 loads GPIO, CAN. Ethernet, DDR3, PSRAM, SPI-Flash: AHB2 is
J Start Page ® Design Summary b e IP Core Generator X

[a]
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3 TREREMR

3.2 it

T9F Gowin_EMPU_M1, Gowin_EMPU_M1 R4 & , W& 3-6 Fizs,

{45 Cortex-M1. APB Bus Peripherals 1 AHB Bus Peripherals it & % T
& 3-6 REGIRE

File

Target Device: GW2A-LV18PG256C8/IT
Create In:

[ fhome/liukai/gowin_empu_ml/src/gowin_empu_m1l

Synthesis Tool: [GowinSynthesis % | Language: |Verilog

Cortex-M1
IRQI31:0] o DEBUG |
ITcm Cortex-M1 DTCM
AHB-Lite
AHE Bus
GPIO CAN Ethernet| | DDR3 PSRAM SPI-Flash “HB[J"‘_";]SL@"
APB BuS
AHBZAPE
AFE
UARTO UARTL Timero Timerl Watch RTC ‘ TRNG Dual 12C 5Pl SD-Card Master
Dog Timer
11-161
Dﬁ_\

leganceIH 69!( l

IPUG531-1.6
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3 AR

3.2 it

3.2.1 Cortex-M1 FE i3t

Cortex-M1 {5z v e B L I,

n 3-1 .

%% 3-1 Cortex-M1 Bt B £ IR

Pic B 3% 70

Eiiipay

Number of interrupts

il & Cortex-M1 #hE R I8, wk$ 1 8¢ 8 B 16 8¢ 32, BRiAN 32.

OS Extension

Bl E Cortex-M1 2 5L FHRIE RS, BRI F:.

Small Multiplier B & Cortex-M1 small B AEAFRIERS, BRIAA normal K.
Big Endian fic & Cortex-M1 £dfi Kuimts 2, BRI kg 2.

Enable Debug

{fifie Cortex-M1 Debug Zifig, ERIAAfERE Debug.

Debug Port Select

i B AR 1, mT Lk $E JTAG B¢ Serial Wire 5% JTAG and Serial Wire,
2R\ A JTAG and Serial Wire.

Small Debug Ao E Small B ikAE, BN Full Bixiilds .
ITCM Select RPN BN 8 A7 2%, ERUCA NI IE A7 o5
Wi B 48 A A7k 82 Size, TTLLIETR 1/2/4/8/16/32/64/128/256KB.
® GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C i Kik## 32KB, BRil A
ITCM Size 16KB;
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C #: k
EH 64KB, BRI\ N 32KB;
® GW2A-55/GW2A-55C % Kitk#% 256KB, kil A 64KB.
Initialize ITCM ffi5E ITCM Va1, BRIANEER .
ITCM Initialization Path ITCM HIUHE ST 12
DTCM Select P I BRSNS E A 2%, RV I B A7 2%
Wi B P SBUREA7 ik 82 Size, TTLLIETR 1/2/4/8/16/32/64/128/256KB.
® GW1N-9/GW1NR-9/GW 1N-9C/GW 1NR-9C 5 Kik#% 32KB, Zkil N
DTCM Size 16KB;
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C #: k
EH 64KB, BRI\ N 32KB;
® GW2A-55/GW2A-55C # Kik#% 256KB, kil A 64KB.
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3 TREREMR

3.2 it

&

X Cortex-M1, FJ7F Cortex-M1 FIEC B £, W& 3-7 fiow, U458
FIBCE . AL B AL &

[&] 3-7 Cortex-M1 L B &R

Cortex-M1
— heik LOCKUP |
—
—»{ SYSRESETh HALTED
JTAGTOP |-
—

DBGRESETN " TDOEN >
—» nTRST SWDO
—» TDI SWDOEN |
—# SWCLKTCK TDO %

SYSRESETREQ |
—» SWDITMS
DBGRESTARTED
— [RQI31:0
Ql31:0] HTRANS[1:0] =
—HNMI HBURST[2:0] p=#=
—»{ EDBGRQ HPROT[3:0] it
— DBGRESTART HSIZE[2:0] =
HWRITE |
—» HREADY
HMASTLOCK |
—» HRESP
HADDR[31:0]
=) HRDATA[31:0] HWDATA[31:0] it

Gowin Cortex-M1

IPUG531-1.6

Cortex-M1 x

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.

Common | Debug ] Memory

Number of interrupts
1
8
16

e 32

¥| 0OS Extension
Small Multiplier

Big Endian

egancel 09!(
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3 TREREMR

3.2 it

&

IPUG531-1.6

BREE

e FHBC BT, W&l 3-8 fraw, Al ARCE PSR . SRS ke
e AR AN B A7 ks =X

[&] 3-8 Cortex-M1 EHEE

Cortex-M1
—wl HeLK LOCKUP
—-
—m SYSRESETN HALTED
JTAGTOP [
—
DBGRESETn WTDOEN
—»{ nTRST SWDO
—» TDI SWDOEN
— SWCLKTCK TDO =
SYSRESETREQ
— SWDITMS
DBGRESTARTED f—
— -
IRQI31:0] HTRANS[1:0] =
— NMI HBURST[2:0] p==
—» EDBGRQ HPROT[3:0] f=i
—» DEGRESTART HSIZE[2:0] fei
HWRITE [—
—» HREADY
HMASTLOCK
—» HRESP
HADDR[31:0] f=#
= HRDATA[31:0] HWDATA[31:0] i

Gowin Cortex-M1

o HIAENE
AT LI 1 5 8 5 16 B 32, FTLARLE 1k 8 ak 16 N8k 32 AN
b, ERIAN 32 4.

o HERGY EILE
IR i%EFE, W Cortex-M1 3 & SCRARATE R G0, BRUONSCRARIE R ST & -

® RILGHARE

Cortex-M1

R

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.

Common | | Debug ] Memory ]

Number of interrupts
1
8
16
e 32

¥| 0S Extension
Small Multiplier

Big Endian

anncel aQK

IR, M) Cortex-M1 3747 Small k%%, 7557+ Normal k5%,
ERIA N Normal Feik4% .

® HulEfr s A E
IRk, N Cortex-M1 SCRFEEE Komtd 2, 15 WS RFAEE /N ks 5K,

BRI/ 5o
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3 TFERAR 3.2

WREE
RN Bk, ik 3-9 fras, wIPARCE AR . T4 O AT
A,
& 3-9 Cortex-M1 HREE
4  Cotex-Mi 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
— HCLK LOCKUP — normal multiplier, big or little endian, full or small debug, debug port.
-
—® SYSRESETn HALTED
JTAGTOP —»
—
DBGRESETN hTOOEN |
—® nTRST SWDO
— TDI SWDOEN —»
—P SWCLKTCK TDO =
— ol swortms SYSRESETREQ —» I 1
DBGRESTARTED |—» Commeoen | Debug \l Memaory ]
= IRQ[31:0
o ! HTRANS[1:0] et ¥| Enable Debug
—RNMI HBURST[2:0] it Debug Port Select
—»{ EDBGRQ HPROT([3:0] i TAG
—» DBGRESTART HsIZE[2:0] = Serial wire
HWRITE — . .
— HREADY @ |TAG and Serial Wire
HMASTLOCK —
—» HRESP
HADDR[31:0] = Small Debug
=*| HRDATA[31:0] HWDATA[31:0] =

Gowin Cortex-M1

egance\ agl(

® Enable Debug
W% $ Enable Debug, Cortex-M1 i ThAE, 5 Cortex-M1 A
TR DIRE, BRI ML RE Debug.

o iAEZIME
Al LA $E JTAG 8L Serial Wire 8¢ JTAG and Serial Wire, ERiA N JTAG
and Serial Wire.

o ik AL E
U % #% Small Debug, M| Cortex-M1 37 #F Small B0 8s, 7052
£ Full #ECRER, BRN Full B RES .
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L E
EFAT A BRI, WP 3-10 P, fLAECE ITCM A1 DTCM.
[ 3-10 Cortex-M1 7Z &L B
& Cortex-M1 b1
Cortex-M1 &2
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.
. LOCKUP
—= SYSRESETN HROED
JTAGTOP —#
= NTDOEN —# Common | Debug | Memory |
—® nTRST SWDO |- e
—# TDI SWDOEN —= ITCM Select
—PAWOKILE Lemina @ Internal Instruction Memory
S SYSRESETREQ = !
] DBGRESTARTED —#= External Instruction Memory
Ve st HTRANS[1:0] = . -
=l et I'I'CM.Sllze. 32KB ¥
—»{EDBGRG HPROT(3:0] fmmit- Sl AL, _
—»| DBGRESTART HSIZE[2:0] b ITCM Initialization Path: | fhome/liukai/gowin_empu_m1l/boot D
HWRITE —#
= HREADY DTCM
HMASTLOCK [—#=
—# HRESP DTCM Select
HADDRI[31:0] =
= HRDATA[31:0] HWDATA[31:0] =i @ Internal Data Memory
External Data Memory
Gowin Cortex-M1
DTCM Size: |32 KB %
Y |
ogancel I ﬁQK
® |TCM Select it &
- #JLLiEFE Internal Instruction Memory =¥ External Instruction
Memory;
- BRiA Internal Instruction Memory;
- Internal Instruction Memory: W52 775, F P Block RAM fifi
A TR, AR ah ik 0x00000000;
- External Instruction Memory: #Mii#E 4174y, W DDR3/Flash,
L 0x00000000,
® |TCM Size it &
- HiEZAF: CUEFE Internal Instruction Memory;
- AJLLIEFE 1KB B) 2KB 55 4KB 5k 8KB &\ 16KB 5} 32KB &} 64KB &},
128KB =Y 256KB;
- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM Size f; KikF
4 32KB, ERIAA 16KB;
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GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM Size i Kk 64KB, ERiA4 32KB;

GW2A-55/GW2A-55C, ITCM Size i Kik#: N 256KB, BRI\ N 64KB.

ITCM Initialization Ji &

!

A2 CEF Internal Instruction Memory;

WL Initialize ITCM, N3 HF ITCM ¥)464k, B LALE ITCM
Initialization Path 5 A\ ITCM #J4E 18 SCAEER A7 s

W R PEAd I 4h SPI-Flash 530530, ITCM #I4A{EHAE AN [H
#J ITCM Size 5 AA[FF) bootload SCAF 4%

ITCM Initialization Path S A\ FIE1E, NEEHE LAEUF 6 4 1) SO I 8847
DTCM Select it &

Af LLEFE Internal Data Memory % External Data Memory;
2RIl Internal Data Memory;

Internal Data Memory: W7, 1 N Block RAM f# {1
IR, Eagihhl 0x20000000;

External Data Memory: SN E#E/7fi#, 41 DDR3, fcafthil
0x20100000.

DTCM Size it &

AT$E4ctF: ©ikF Internal Data Memory;

Al L 1KB B 2KB BY 4KB Y 8KB 5 16KB &l 32KB 5k 64KB &
128KB 5 256KB;

GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, DTCM Size fix Kik#*
4 32KB, FRIAA 16KB;
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
DTCM Size i Kii N 64KB, ERilH 32KB;

GW2A-55/GW2A-55C, DTCM Size & ki N 256KB, ERilA
64KB.

ITCM 5 DTCM Size Bt & FR ]

HI$E4cF: CUEFE Internal Instruction Memory A1 Internal Data
Memory;

GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM & DTCM 5k
AJECE A 32KB, W ITCM 5 DTCM H:AN 71t 28 CLiC B N 32KB,
M) 53— /Nl s B ok R RERiC BN 16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM 5% DTCM £ KA it B A 64KB, 41 ITCM 8% DTCM H:AN7F
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fitds LA E Y 64KB, 25— MEff s i K H ERC B Y 16KB:;

- GW2A-55/GW2A-55C, ITCM & DTCM #x KA it &y 256KB, N
B ITCM 5 DTCM HAF4ik 28 CLlC B A 256KB, N 53—/ NMEfl 28 i
KHBERCE N 16KB.

3.2.2 AHB-Lite Extension T &%t
AHB-Lite Extension fit B 415 3-2 frs.
%% 3-2 AHB-Lite Extension B¢ & &I

IPUG531-1.6

i & 1% 1 EiEipa

Enable GPIO {fife GPIO, ERINKH .

Enable GPIO I/0O fiifie GPIO inout %y 12581, BRIMERE.
Enable CAN e CAN, ERINKM .

Buffer Depth CAN i%£#% Buffer Depth, ERIMME N 256.

Enable Ethernet

{fifit Ethernet, ZRIAICH] .

Interface

Ethernet £ ¢ Interface (RGMII/GMII/MII), ERiA N
RGMIl.

RGMII Input Delay

RGMIl input delay, ERIAE A 100.

MIIM Clock Divider

MIIM clock divider, ZRiAE AN 20.

Enable DDR3

f§ifi& DDR3 Memory, ERi\H].

Enable PSRAM

ffifie PSRAM, ZRIACH.

Enable SPI-Flash

it SPI-Flash F#IhAER Memory 2. 5. K IhAE,
BRI

Enable AHB Master [1]

§ifE AHB Master [1], ERI\KH.

Enable AHB Master [2]

§ifE AHB Master [2], ERIAKH.

Enable AHB Master [3]

§ifE AHB Master [3], ERIAKH.

Enable AHB Master [4]

§ifE AHB Master [4], ERI\FKH.

Enable AHB Master [5]

§ifE AHB Master [5], ERI\K M.

Enable AHB Master [6]

§ifiE AHB Master [6], ERI\ K.

Enable UARTO

iR 0 0, BRAKIH.

Enable UART1

iR 01, BRAKH.

Enable Timer0

fiRE I 245 0, BRIAKH.

Enable Timer1

firge et & 1, BUAKH,

Enable WatchDog fEREE T 140, ERIACH .

Enable RTC ffife RTC, BRiLKH,

Enable TRNG {fife TRNG, ZRIAFEH].

Enable DualTimer {§f¢ DualTimer, ERi\KH.
Enable 12C ffiRE 12C, BERIAKMA .

Enable 12C 1/0 ffRE 12C inout % 1287, BRIAERE
Enable SPI ffifE SPI, ERIAIEH].

Enable SD-Card

{fift SD-Card, ERIAKHA.

Enable APB Master [1]

§ifiE APB Master [1], ERIAH].

Enable APB Master [2]

§ifiE APB Master [2], ERILKH].

Enable APB Master [3]

§ifiE APB Master [3], ERILKH].

Enable APB Master [4]

§ifiE APB Master [4], ERINH].

Enable APB Master [5]

§ifiE APB Master [5], ERINKH].

Enable APB Master [6]

§ifi& APB Master [6], ERILH].

Enable APB Master [7]

§ifiE APB Master [7], ERINH].
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Eitipy

Enable APB Master [8]

§ifiE APB Master [8], ERI\KH].

Enable APB Master [9]

§ifiE APB Master [9], ERI\H].

Enable APB Master [10] | {#f& APB Master [10], ZRiAF<HH] .
Enable APB Master [11] | {§ii& APB Master [11], BRilKH].
Enable APB Master [12] | {#if& APB Master [12], ZRiAF<IH] .
Enable APB Master [13] | {#if& APB Master [13], ZRiAF<HH] .
Enable APB Master [14] | £ APB Master [14], BRik<H,
Enable APB Master [15] | {#i5& APB Master [15], BRik<H,
Enable APB Master [16] | {#f& APB Master [16], ZRi\F<IH] .

GPIO Fi &

MFHTH GPIO, mILLEHACE GPIO, il 3-11 s,

#1514 2% Enable GPIO, 1] Gowin_ EMPU_M1 3 GPIO, Btk
R DL ER Enable GPIO, WA LIALE GPIO i 1384

IR 1% £ Enable GPIO 1/0, | GPIO S #F inout % N\ % i 12578, 2R

&=
& 3-11 GPIO it &

IRQI31:0] i

—® SYSRESETNn
N i

—» PORESRTN
GPIO[15:0] e

IPUG531-1.6

Gowin AHB Bus

R
5]

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 1/O
functions. This AHB GPIO is a general purpose I/O interface unit and provides a 16-bit 1/O
interface. Users can select inout or infout/en signals as GPIO's ports.

Options

Configuration

¥| Enable GPIO
Interface Type:
¥| Enable GPIO IfO

[annce\ l I & ox l
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CAN i &

WHdrATIF CAN, " LLIEFERCE CAN, ik 3-12 for;

® {1 #F Enable CAN, Il Gowin_ EMPU_M1 3 #5 CAN, BRik:H;

® I 4%k Enable CAN, IA] LA & Buffer Depth;
® %% Buffer Depth, Pt # Buffer Depth, ERIAE N 256.

& 3-12 CAN it &

IPUG531-1.6

—»{ SYSRESETn IRQI31:0] ==
—» PORESRTN NMI
—»! CAN_RX CAN_TX [—

Gowin AHB Bus

The Cortex-M1 core of Gowin_EMPU_M1 interacts with CAN bleck through AHB bus.The CAN
Block is a fully verified block, which can implement CAN bus communication. The CAN block

implements CANZ.0 and CAN FD protocol.

Options

Configurations

16
32

64
¥| Enable CAN

Buffer Depth: m

128

512
1024
2048
4096
8192
16384
32768
65536

agancel agK

31(57)




3 TFERAR 3.2 kit

Ethernet Bt &
Mdi4THF Ethernet, 7] LUAFRELE Ethernet, 40 3-13 Fiox;

® 1Ri%#E Enable Ethernet, ] Gowin_EMPU_M1 32 #F Ethernet, ZRi\
KA

® R AL Enable Ethernet, NFLAECE Interface. RGMII Input
Delay. MIIM Clock Divider.

- %% Interface, A LLEFECE RGMII. GMII. MIl 5 GMI/MII, 2R
AN RGMI;
- WSIEFE Interface y RGMII, AT LLE#ERC B RGMII Input Delay,
ERINE N 100;
- J&F MIIM Clock Divider, 7] LAFCE MIIM Clock Divider, ERiAMEN
20.
® 1 Interface £ RGMII 5 GMII, % 1 GTX_CLK WA Zii#E A 125MHz
(RPN
& 3-13 Ethernet FL &
&  Ethemet 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 RGMII/GMII/MII interface to connect to PHY IC. The block implements MAC layer

protocol.
—®! SYSRESETn IRQ[31:0] =+
NM| -
—® PORESHTN
MDC
—» RGMII_RXC
MDIO -
— RGMII_RX_CTL ﬁ
= Options
RGMII_TXC —= G
Configuration
= RGMII_RXD[3:0]
RGMII_TX_CTL [—# | Enable Ethernet
Interface: 12
—®| GTXCLK RGMII_TXD[3:0] F=
RGMIl Input Delay: [100  [%]
Ad

MIIM Clock Divider: | 20
Gowin AHB Bus ock Divider: (20 |

CYEY

@[ P

IPUG531-1.6 32(57)




3 TFERAR 3.2

DDR3 Bt &
Md74THF DDR3, A LLE#ACE DDR3, Wik 3-14 Fix;

® &+ Enable DDR3, Il Gowin_ EMPU_M1 37 DDR3 Memory,
BRIN G 5

® DDR3 WHBE P43 150MHz;

® DDR3 i1 DDR_CLK_|, #4i#: N 50MHz I &g A o

[# 3-14 DDR3 B2 &

& DDR3 4
DDR3 S

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 memory command
interface by providing a simple generic system interface to the user.

IRQ[21:0]

(L

AR R

DOR_INIT_ COMPLETE O

DOR_ADDR_0O[15:0]
—# SYSRESETn DDR_BA_O[2:0]
DDR_CS_N_O
DOR_RAS_N_O
DDR_CAS N O
DDR_WE_N_O

—® PORESRTR
DOR_CLE_O

Options

Configuration

DDR_CLK_N_O

DDR_CKE O
¥| Enable DDR3

DbR_ODT_0

—a{ DOR_CLKLI DDR_RESET_N_O
DOR_DOM_O[1:0]
DDR_DG_10[15:0]
DDR_DOQS_10[1:0]

DDR_DQS_N_lo[1:0]

Gowin AHB Bus

Y

H

Qe [P ]

SPI-Flash B¢ &
SPI-Flash SZ£F N #Zhfg, A1 Memory 2. 5. #ERINGE;
MW7 SPI-Flash, w] LA+ & SPI-Flash, #1& 3-15 fiw;

® 1}Ri%k# Enable SPI-Flash, ] Gowin EMPU_M1 37 #F SPI-Flash, &k
INTE AT s

® 1R Gowin_EMPU_MA1 fdiF F #b SPI-Flash #3827 =, W2k £
Enable SPI-Flash.
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[&] 3-15 SPI-Flash it B
e ————————————— 1 ] —————————————————————————————————

il
SPI-Flash 37
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.
IRQ[31:0] =
MM -
= SYSRESETn FLASH_SPI_HOLDN s
FLASH_SPI_CSN [
——
FLASH_SPI_MISO |t Options |
Configuration
—# PORESRTN FLASH_SPI_MOS| e
| Enable SPI-Flash
FLASH_SPI_WPN [
FLASH_SPI_CLK [t

Gowin AHB Bus

Q& |

[ERR

IPUG531-1.6

AHB Master [1-6]E &

Xt #TH+ AHB Master [1-6], 7] LLi&#fc & AHB Master [1-6]/ 7 AHB

ST, il 3-16 R

W% $E Enable AHB Master [1], Il Gowin_EMPU_M1 =7 ¢ AHB
Master [1]/ /" AHB s 29 ke sz 10, F P nl DL7E I O 2 AHB #hiB%
2%, BROASKH;

W% $E Enable AHB Master [2], Il Gowin_EMPU_M1 37 ¢ AHB
Master [2]F /" AHB 29 ez 10, F P nl DL7E L 9 2 AHB #hiB%
2%, BROASKH;

% $E Enable AHB Master [3], Il Gowin_ EMPU_M1 57 ¥ AHB
Master [3]/ F* AHB S 264 ez 11, A7 v DLZE 4% 19 & AHB A1
2%, BROASKH;

W% $E Enable AHB Master [4], Il Gowin_EMPU_M1 =7 ¢ AHB
Master [4]F /" AHB a9 ez 10, F P nl DL7E L O AHB #hiB%
2%, BROASKH;

% $E Enable AHB Master [5], Il Gowin_ EMPU_M1 57 ¥ AHB
Master [S5]F /" AHB &2k ez 11, A7 v] DLZEE: 19 2 AHB #1315
2%, BN
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® 1 i%F¢ Enable AHB Master [6], Il Gowin_EMPU_M1 37 ¥ AHB
Master [7]F /" AHB a9 ke sz 10, F P nl DL7E L 9 2 AHB 4hiB%
2%, BRI

[# 3-16 AHB Master [1-6]ECE

&

AHB Master [1-6]

SRR EEEEEEEEEE R RN NN NN EEEEEEE TR NN RN EEEEEEEEEEEEEENENNNEEEEEER]

AHB Master [1-6]

It
5 1]

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.

Options |

Configuration

AHB Master

| Enable AHB Master [1]
| Enable AHB Master [2]
¥| Enable AHB Master [3]
¥| Enable AHB Master [4]
¥| Enable AHB Master [5]

¥| Enable AHB Master [6]

Address

0x80000000

0x81000000

0x86000000

0x89000000

0x8A000000

0x8B000000

Size(MB)

16
16
16
16
16

16

[ggancel I

Pox .]

AHB Master [1-6]H /7 AHB &l 44 & 42 [ I S 4h M bk A il 23 (8] 58 3,

n# 3-3 s

F< 3-3 AHB Master [1-6]#btitE X

AHB a2 1 s b 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
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UART B2 &

MAAT I UARTO B UART1, #] L&A & UARTO 5 UART1, 4nf]
3-17 ;s

® %+ Enable UARTO, Il Gowin_ EMPU_M1 3 #5 UARTO, 2R\

EiB

® i fi%#F Enable UART1, Il Gowin_ EMPU_M1 % UART1, kil

& 3-17 UART it &

&

UART

il

— SYSRESETn

—® PORESRTN

—® UARTORXD

—m UART1RXD

IRQI31:0]

NMI

UARTOTXD

UART1TXD

—

—

—

Gowin APB Bus

UART %

I'/t d

The Cortex-M1 core of Gowin_EMPU_M1 interacts with UARTO/1 block through APBE bus.The
UARTO/1 block is a fully verified block which can implement UART communication.The
UARTO/1 block contains two universal asynchronous receiveftransceiver, which support
maximum BAUD rate at 921.6Kbit/s.

Options

Configuration
¥| Enable UARTO

¥ Enable UART1

[anncm l [ @ox l

IPUG531-1.6
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Timer Bt B

X #TFF Timer0 2 Timer1, 7] LLIE#AC & Timer0 &% Timer1, 1 3-18
Fi7R;

® 1115 i%F% Enable Timer0, ] Gowin_ EMPU_M1 3 Timer0, ZXiA 5% 4
® 113 i%F% Enable Timer1, ] Gowin_ EMPU_M1 3 Timer1, ZRiA %
[# 3-18 Timer BL &

&

Timer

Timer x
5l
(55 7]

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.

— SYSRESETn

—® PORESRTN

—® TIMEROEXTIN

— TIMERLEXTIN

IRQI31:0] i
Options
NMI —- Configuration

¥| Enable Timer0

¥| Enable Timerl

Gowin APB Bus

@ [P
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WatchDog fc &
Wi THF WatchDog, #] LAk #EAC & WatchDog, W1l 3-19 FiR;
U % $¢ Enable WatchDog, Il Gowin_ EMPU_M1 37 £ WatchDog,
BRIN KA o
[ 3-19 WatchDog Bt &
& WatchDog x
WatchDog &2

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.

IRQ[31:0] pei=
—® SYSRESETn
NM| =
Options
—® PORESRTN Configuration
WDOGRESREQ — | Enable WatchDog

Gowin APB Bus

°§ance| eQK
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RTC B2 &

MF4THF RTC, o] LLUEFERCE RTC, Wik 3-20 s,

W5 1%k £ Enable RTC, Il Gowin_ EMPU_M1 £ RTC, BRiAJH.
[E 3-20 RTCB. B

® RTC x
RTC 3

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.

— SYSRESETN

IRQ[31:0] peip

—® PORESRTN
Options
NM| [— Configuration
—® RTCSRCCLK v| Enable RTC

Gowin APB Bus

°§ance| aQK
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DualTimer B¢ &
X 4TI DualTimer, ] LLUEFECE DualTimer, Wil 3-21 fis;

Rk F Enable DualTimer, ] Gowin_ EMPU_M1 32 ¥ DualTimer,
NS
[ 3-21 DualTimer B2 &

& DualTimer x
DualTimer &2

The Cortex-M1 core of Gowin_EMPU_ML1 interacts with DualTimer block through APB bus. The
DualTimer Block is a fully verified block which can implement dual counter.

—® SYSRESETn IRQI31:0] peipe
Options
—= PORESRTN MM - Configuration

¥| Enable DualTimer

Gowin APB Bus

°§ancel aQK
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TRNG B &

MAFT I TRNG, ATLLEFRECE TRNG, @1l 3-22 Jiis;

% #% Enable TRNG, Il Gowin. EMPU_M1 3£ #f TRNG, BRiA S50
& 3-22 TRNG &

& TRNG X
TRNG v

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.

—® SYSRESETn IRQI31:0] peeip
Options
— PORESRTN MM| - Configuration

¥| Enable TRNG

Gowin APB Bus

egancel aQK

IPUG531-1.6 41(57)




3 TFERAR 3.2

12C B &
T IF 12C, A LLEFREC B 12C Master, & 3-23 fis;

® 13kt Enable 12C, M| Gowin EMPU_M1 3 #F 12C Master, ZRilE
EiF

MR B A% $E Enable 12C, MR LA & 12C Master i 2574,

W% # Enable 12C 1/0, ] 12C Master 37 ¥ inout % N %1 H 3t 11287,
BRINSCFF o

12C B
s
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] peit=

—® SYSRESETn

NMI =
Options |
SCL e | 3 =
Configuration
—= PORESRTN

¥ Enable 12C
SOA bt Interface Type:

¥| Enable 12C IO

Gowin APB Bus

) cancel ‘ Fox
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SPI il &
M FTHF SPI, A LLEFRALE SPI Master, 118 3-24 FiK;
%1% $% Enable SPI, Il Gowin_ EMPU_M1 37 #F SPI Master, Zki\5%

I‘jﬂ o
& 3-24 SPI B E
& sM X
SPI If,t‘

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 5PI block
implements SPI protocol.

IRQI31:0] =t

—» SYSRESETN
NMI -
— PORESRTn Mas! —»

Options

SCLK —» Configuration

e ¥ Enable SPI

NS5

Gowin APB Bus

o
Q corcel || Pox |
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SD-Card Bd &
W7 SD-Card, 1 LLEFEACE SD-Card, 41 3-25 Fik;

® U1}£i%+% Enable SD-Card, ] Gowin EMPU_M1 3£ SD-Card, Zkik
K

® SD-Card i1 SD_SPICLK, %z N\ 30MHz HIES £ o

[ 3-25 SD-Card L &

& SD-Card x
SD-Card e

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
N -
— PORESRTN
SD_CLK [~
—» 5D _SPICLK sD cs
Options
SD_DATAOUT [—= Configuration
— 5D_DATAIN
| Enable SD-Card
SD_CARD_INIT —

—® 5D_CHECKIN
SD_CHECKOUT —

Gowin AHB Bus

@ [P
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APB Master [1-16]E0 &

X T APB Master [1-16], 7] LLEFF AL E APB Master [1-16], 1]

3-26 JIr;

WL FE Enable APB Master [1], ] Gowin_ EMPU_M1 3 #f APB
Master [1]/ /" APB 284 ez, 7 o] DLFE L 19 e APB #MiBi%
7%, BN

WL FE Enable APB Master [2], ] Gowin_ EMPU_M1 3 #f APB
Master [2]F /" APB S 284 ez 1, 7 o] DULFELEE 1 9 i APB #MiB%
7%, BN

ik $% Enable APB Master [3], ] Gowin_EMPU_M1 34} APB
Master [3]/ F* APB 2 &4 R4z, PRl LAfEILE: O3 @ APB A1
7%, BN

iRk $% Enable APB Master [4], ] Gowin_EMPU_M1 34} APB
Master [4]71 /" APB 268 ez 11, Il DAAE B2 D19 JE APB 41 i
7%, BN

W% FE Enable APB Master [5], 1] Gowin_ EMPU_M1 3 f APB
Master [S5]H 7 APB a2y ez, Pl AL 9 ke APB A1
7%, BN

W% FE Enable APB Master [6], ] Gowin_ EMPU_M1 3 f APB
Master [6]F F* APB 2 &4 R4z, F PRl LAFEILE 9 e APB A1
7%, BN

W%k FE Enable APB Master [7], 1] Gowin_ EMPU_M1 3 f APB
Master [7]/ /" APB S 284 ez 1, 7 o] DULFE L 19 i APB #MiBi%
7%, BN

% FE Enable APB Master [8], ] Gowin_ EMPU_M1 3 #f APB
Master [8]F F APB 2 &4 R4z, F Al LAfEILE: 9 e APB #R1x
7%, BRI

ik $% Enable APB Master [9], ] Gowin_EMPU_M1 34} APB
Master [9]F F* APB 2 &4 R4z 1, F PRl LAFEILE: 9 e APB #11
7%, BRI

Rk F Enable APB Master [10], ] Gowin_ EMPU_M1 2 #¢ APB
Master [10]H /" APB S8y @0, H Pl LIfEiE O & APB 4h
W, BUAKH;

Nk Enable APB Master [11], 1] Gowin_EMPU_M1 32} APB
Master [11]/ /" APB &4 40, Bl LATE ML 197 & APB 41T
W, BUAKH;

% FE Enable APB Master [12], Ul Gowin_ EMPU_M1 37 £ APB
Master [12]H /" APB S48y @10, H Pl IFEiE O & APB 4h
W, BUAKH;
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® U1} i%F¢ Enable APB Master [13], Il Gowin_EMPU_M1 37§ APB
Master [13] )" APB M @z, Pl IZE R O 8 APB 4R
W, BUAKH;

® U1} i% ¥t Enable APB Master [14], Il Gowin_EMPU_M1 37§ APB
Master [14] )" APB A2 9 10, F /Al DAZE B 9 i APB 45T
W, BUAKH;

® 111} i% ¥t Enable APB Master [15], Il Gowin_EMPU_M1 37§ APB
Master [15] )" APB M @iz, Pl IZE R T 8 APB 4R
W, BUAKH;

® U1 i%F¢ Enable APB Master [16], Il Gowin_EMPU_M1 37§ APB
Master [16]H] )" APB My @z, P al AZEEE T APB 4R
W, BUAKH.

[# 3-26 APB Master [1-16]E2 &

& APB Master [1-16] x

APB Master [1-16] o

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

Options

Configuration

[v]

APB Master Address Size(MB)

+| Enable APB Master [1] 0x60000000 1
¥| Enable APB Master [2] 0x60100000
¥| Enable APB Master [3] 0x60200000
¥ Enable APB Master [4] 0x60300000
+| Enable APB Master [5] 0x60400000
¥ Enable APB Master [6] 0x60500000

Enable APB Master [7] 0x60600000

Enable APB Master [8] 0x60700000

Enable APB Master [9] 0x60800000

L I R = = = = =

Enable APB Master [10]  0x60900000

[4]

€ cancel JQK “
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APB Master [1-16]F I APB &L 264 J& 2 11 i 4f M bk A bk 2 18] i 3,

W 3-4 FiR.

3% 3-4 APB Master [1-16]#t31E E X
APB 2k 1 AR/ (ENELLRA 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
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PSRAM &
AT PSRAM, A LLIGHEAC B PSRAM, 1l 3-27 fiR:
® 1% #E Enable PSRAM, ] Gowin_EMPU_M1 % #f PSRAM, ZRil%
1
® N F#F (GW2AR-18/GW2AR-18C) ¥ #f Gowin_EMPU_M1 PSRAM:
- GW2AR-LV18QNS8SPES
- GW2AR-LV18QN88PC8/I17
- GW2AR-LV18QN88PC7/16
- GW2AR-LV18EQ144PES
- GW2AR-LV18EQ144PC8/I7
- GW2AR-LV18EQ144PC7/16
- GW2AR-LV18EQ144PC9/I8
[# 3-27 PSRAM EC B

S PSRAM x
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

IRO[37:0] =t
—® SYSRESETn N -
0_psram_ck[1:0] =i
—# PORESRTH 0_psram_ck_n[1:0] (==

10_psram_rwds[1:0] (% | ____
Options |

—{ psram_ref clk 10 peram_dgl15:0] (e N 5
Configuration
©_psram_reset_n[1:0] f—i ¥ Enable PSRAM
— psram_memory_clk O_psram_cs_n[1:0] e
Inlt_ealils —m=

Gowin AHB Bus

@ |

[EERZ
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SeEITARE

5ER Gowin_ EMPU_M1 ZhfgRL & )5, &£~ 4 Gowin_ EMPU_M1 145
4 T A Synplify Pro &% GowinSynthesis, %1 3-30 fif/x.

& 3-28 ZFETHEE

Gowin EMPU M1 x

File
Target Device: GW2A-LV18PG256CE/17
Create In: :
Synplify Pro
Synthesis Tool: el =] Language: |Verilog -]
Cortex-M1
T e e DEBUG |
ITCM Cortex-M1 DTCM
AHB-Lite
AHB Bus
= =T
APE Bus
AHBZAPE
i N Watch Dual :
) ) ) (5
®

—
(@

Qconce
3.3 APt

® ik Gowin_EMPU_M1ALE 5, 774 Gowin_EMPU_M1 fififF-i% it
® fi{k Gowin_EMPU_M1 Top Module;

® S AT, %EHE Gowin EMPU_M1 Top Module 51 1 #%it, R
S RTL it

3.4 4R

SEH T RTL i), ARGE(E A AT AR =5 E4m 1) 10, 2B
LIRS

MBI P 23K, PRI PP A RS
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WIERL R =T, S % SUG101, Gowin BiT2)HFEH

3.5 L8

3.5.1 ZZEIEMECE
CREET S, il 3-29 AR .
® kP44 T H Synplify Pro B GowinSynthesis;
® RIEBIH I HISEPRTIUZE IR PR, Bl E Top Module/Entity:
® RIEBH I SEFR SIS 4%, B E Include Path.

& 3-29 REIETEE
Configurations x
Synthesize
- General General
- Synthesize Synthesis Tool: synplify Pro ® GowinSynthesis

Top Module/Entity: | Gowin_EMPU_M1_template

= Place & Route ; i ! =
.. General Include Path: | | [I]

" Unused Pin ; ;
: ) GowinSynthesis
- Dual-Purpose Pin

- BitStream Verilog Language: [System Verilog 2017

Ak

VHDL Language: [VHDL 1993

Ak

Looplimit: | 2000

[k

Disable Insert Pad
+| Ram R/W Check

DSP Balance

[ + Apply Hanncel l ﬁgk ]
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3.5.2 Post-Place File it &

WIRAE A Gowin_EMPU_M1 3 w2 s vH I 8 oF H 34k & FE 1R
#7125, NECE “Place & Route > General > Generate Post-Place File” i%
T, P24 Post-Place File, & 3-30 fis.

[&] 3-30 Post-Place File EC &

Configurations x

Place & Route
senEr! Category: [Ail s ]
=l Synthesize =
General Label ~ Value =
= Place & Route Ee;erate SDF Flle_ i e “-Else e
Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
- BitStream Generate Post-PNR Simulation Model File True
Initialize Primitives False
Show All Warnings False E|
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False
Place register to I0B True I~

Generate Post-Place File. Default: *.posp

[J.t\pply HeganceIH & ox ]

IPUG531-1.6 51(57)




3 TREREMR 3.5MCE

3.5.3 Dual-Purpose Pin BCE

15 Gowin_ EMPU_M1 i Fi| /41 SPI-Flash 4% )5 507 2%, & A SSPI
AT MSPI i A A, B 3-31 Fiow, 75 WA 75 2200 & o 2

[#] 3-31 Dual-Purpose Pin B &

Configurations x

Dual-Purpose Pin
EHenen! Use JTAG as regular IO
=l Synthesize
; +| Use SSPI as regular 10
- General
I & Place & Route I ¥| Use MSPI as regular IO
-~ General Use READY as regular 1O

Use DONE as regular 1O

Dual-Purpose Fin
‘. BitStream

Use RECONFIG_N as regular 1O

Use MODE as regular 1O

l o Apply Hegancel l ng ]
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EATE & IR 444 T E. Synplify Pro 5 GowinSynthesis, 5/,

RTL B3

& 3-32 24

GOWIN FPGA Designer - [/home;

Zier, il 3-32 o

kai/gowin_empu_m1/impl/gwsynthesis/gowin_empu_ml_syn.rpt.html]

o File Edit Project Tools Window

Process B ®

-1 | Design summary

72 User Constraints

{4£ FloorPlanner

% Timing Constraints Editor

) synthesize
a Synthesis Report

Netlist File

E Place & Route
i Place & Route Report

Timing Analysis Report

= Ports & Pins Report

Help

- ™
S B & M

Synthesis Messages
Design Settings
Resource Report Title
o Resource Usage Summary
- Resource Utilization Summary Disigp K
Timing
o Clock Summary
o Timing Report
- Performance Summary CieAted s

o Detail Timing Paths Informations | Legal Announcement

Synthesis Messages

GowinSynthesis Constraints File
Gowinsynthesis Verision

Tue Jun 9 10:16:46 2020

Gowinsynthesis Report

Jhome/liukai/gowin_empu_m1/src/gowin_empu_m1/gowin_empu_ml.v
Jhomeyliukaijgowin_empu_m1/src/gowin_empu_m1_template.v
/homefliukai/gowin_empu_m1/src/gowin_plifgowin_pll.v
Jhomefliukai/gowin_empu_m1/src/gowin_rpllfgowin_rpll.v

GowinSynthesis V1.9_6Beta

Copyright (C)2014-2020 Gowin Semiconductor Corporation. ALL
rights reserved.

Power Analysis Repart o Summary
l‘/-ﬁ Program Device
Design Settings
Kin I I
Design | Process [ Hierarchy J_ Y Start Page X Design Summary ® |/ gowin_empu_m1_syn.rpt.html 3¢ |
Console

[90%) LUISIiliy Fiiaas ¥ Culp s ied
[50%] Inferring Phase 1 completed
Running technical mapping

[60%] Tech-Mapping Phase @ cémpleted
[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

£l

%

Console 'ﬁessage

st TRMME %, 5% SUG100, Gowin Z K1 /13614

IPUG531-1.6
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3 TREREMR

3.7 A A £k

3.7 falmthtk

SEAT B 2 Z I A AT T B Place & Route, 52 Mufii i A2k,

AR TR R SR, anE] 3-33 F
& 3-33 i EthLk

o/ File Edit Project Tools Window
u I
@

Process

1 | Design summary

7 User Constraints
; FloorPlanner
o Timing Constraints Editor
O Synthesize

i Synthesis Report

Netlist File
O Place & Route
n Place & Route Report

Timing Analysis Report
Ports & Pins Report

Power Analysis Report

- i Program Device

Help

< PnR Messages
- PnR Details

Placer

Resource Usage Summary
1/0 Bank Usage Summary
Router

Global Clock Usage Summary
Global Clock Signals

Pinout by Port Name

All Package Pins

Memory Usage

Report Title

Design File

Physical Constraints File
Timing Constraints File
GOWIN Version

Part Number

Created Time

Legal Anncuncement

PnR Messages

Gowin PnR Report

Jhome, in_empu_m1y/i in_empu_m1l.vg

Jhomejliukai/gowin_empu_m1/src/gowin_empu_ml.cst
V1.9.xBeta

GW2A-LVLIBPG256C8/17

Tue Jun 9 15:19:16 2020

Copyright (C)2014-2020 Gowin Semiconductor Corporation. All rights)

PnR Details

[aT

(o]

I [+]

Design | Process | Hierarchy | :

Start Page b4

Design summary ®

4 gowin_empu_ml.rpthtml 3¢ ‘

Console

BLUS Ui San Yeiisi aiiui CulipLeLey
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

[ETl

[+]

Y

Console Message

A Ja A 2 TR B 5%, 15275 SUG100, Gowin = W HI - e

IPUG531-1.6
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EATE T IR AR N4 B Programmer, T # BRSSO

1E & o IR el 2 AR, FT9F R3O A Programmer,
o Programmer 32 ¥4~ “ Edit/Configure Device” 5% . E £ Configure Device
«Li”, 4T9F “Device configuration”.

IR TF RAARE 2 1E GWIN-9/GW 1NR-9/GW1N-9C/GW 1NR-9C, Il
BRI E, WK 3-34 s

® “Access Mode” FHi%#, i%F “Embedded Flash Mode” #ETii.

® “Operation” 7413, £ F“embFlash Erase, Program”z“embFlash
Erase, Program, Verify” %&£,

® “Programming Options > File name” &, 5 A7 % N 645t
f g A o

® i “Save”, FERUMEMFBICTHRGRI AT N HOATAC & -

[ 3-34 GWIN #3%l Device configuration

{4 Device configuration | S

DNevice Operation

IAr_‘cess Mode: [Embedded Flash Mode '] I

I Operation: Iemelash Erase, Program 'I I

Erasze and program the embedded flash.
Make =ure the config frequency in f=-file iz lessz than 2SMhz.

Programming Options
File name: rsfrootfDesktop/zowin_empu_ml/impl/prof gowin_empu_ml. f5 E]

User Flash Initialization

Save ] [ Cancel l
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3 TREREMR 3.8 T#k

WRFF KRR 25 1 GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2ANR-18C/GW2A-55/GW2A-55C, T#LLTilLE, Gl 3-35 .

® “Access Mode” T#i%l%, %# “External Flash Mode” £,

® “Operation” FHi%|3&, % “exFlash Erase, Program” 5 “exFlash
Erase, Program, Verify” £,

® “Programming Options > File name” &I, S A7 % N 645t
[EVELN

® “External Flash Options > Device” &5, 15RIEIF KM E Flash &
ARSI = JF A 3 Winbond W25Q64BV) .

® “External Flash Options > Start Address” £, ¥ & v “0x000000”.

® i “Save”, FERUMEAT RIS SCAF T BUIA TN A -

[ 3-35 GW2A %37l Device configuration

i Device configuration (>

Dewice Operation

Il\ccess Mode: IExternal Flash Made VII

l:lperation: lexFlash Eraze, Frogram - ]I

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

Malee =ure the config mode iz "0L117

Make sure the config frequency in fs—file iz less than 60Mhz ( »30Mhz
muzt zet FASTREAD N pin ).

Frogramming Options

IFile name; esktop/meu_testfgowin_empu_mlfimpl/proe/zowin_empu ml. f2 | . I

User Flash Initialization

External Flash Options

I]]evice: [#inbend H25GE4EY - |

IStart Address: 0::000000 |

[ Save || canca |

52/ Device configuration 5, i “Programmer” T.HA*
Program/Configure “ ©0 7, NEME RSSO

N T H Programmer F1# 7775, 2% SUG502, Gowin
Programmer ] F 555 .
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4 Zx Bt

4 e Ay

Gowin_EMPU_M1 #£{t Debug #1 No Debug fRA 1) 2% % it
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign
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