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1 A2 1.1 RGi5EH)

j -

1.1 RGN

Gowin_EMPU_M1 .3 = &5/ Wkl 1-1 s

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 Dua) 12C Pl sp-card| | Master
Dog Timer 11.16]

$—2%: Cortex-M1 A% S ITCM (354 1728 ) . DTCM CEEAZ 0% 2%

% 2. AHB 24k & GPIO. CAN. Ethernet. DDR3 Memory. PSRAM
Memory. SPI-Flash Memory. AHB Master [1-6];

B =2 APB &2 & UARTO. UART1. TimerO. Timer1. Watch Dog-
RTC. TRNG. DualTimer. I2C Master. SPI Master. SD-Card. APB Master
[1-16].
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1 A2 1.2 RGHHAE

1.2 RGHFHE
Gowin_EMPU_M1 i1 R4
® Cortex-M1 W% £ 4%;
® LILINERSA
1.2.1 Cortex-M1 Ni% R %t
LEBFENZ

® ARM architecture v6-M Thumb $8 44224, SCHF 16-bit Thumb F1 32-bit
Thumb2 544

o NHEY RIEERS

® R4 ALH

® i S AL E AN E R R AR

® ERfREr, IEWR—MRIBE, ¥RERIERSH AR
® K/t

- AT A /g
- RS RGNS A A D kg 2
- IR R G/
NVIC
® ECESMETWIECE, 1. 8. 16, 32
® HE 4 MR, S P RN
® 4 NMREHEN
® i NI ERET BB RAFACFRADIRDS, IR BRSSO H 3K E RS
WRERS%
i I P Bk s i R R G TG
® IR KIHIMIRARL, W Cortex-M1 WA LMK R4
o RITHIEIXRS, N Cortex-M1 WIS FHA R4
- AIEEGE (fulD Mk (reduced)

a) e 4 4 BreakPoint Unit #i1 2 /> Data Watchpoint
b) itk 2 4> BreakPoint Unit 1 1 > Data Watchpoint

- WJfdE DAP % 0

a) JTAG/Serial Wire
b) JTAG
c) Serial Wire
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1 fEIF2EH

1.3 &G M

Memory

® |TCM: a4 17fitia
- ATRAGG R N B A7 i A5 BRI & A7
- ANEFR G T AAC & Size (1/2/4/8/16/32/64/128/256/512KB)
- R A AR AR T LARC B IAGE
® DTCM: ¥flifrtkas
= AT LA R P A A 2 B M A
- NEBEHEAAE S T ABC & Size (1/2/4/8/16/32/64/128/256/512KB)

32 N TEHFIRERE
® Normal &=
® Small =R

1.2.2 BERIME RS

® AHB &%k, X GPIO.CAN.Ethernet.DDR3 Memory.PSRAM Memory.
SPI-Flash Memory. 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 RGis 0
Gowin_EMPU_M1 Z%: 1% LR 1-1 Fis.
% 11 ARGmOEN
EA /0 frge | HEd it J@ s
HCLK in 1 R Bh -
hwRstn in 1 R ENL -
LOCKUP out 1 M #% Lockup RZ -
HALTED out 1 M #% Halt Debug JR#& Debug
JTAG 3 inout 1 TRST
JTAG 4 inout | 1 GND
JTAG 5 inout | 1 TDI
JTAG 6 inout | 1 GND
— Debug
JTAG 7 inout | 1 TMS/SWDIO JTAG and
JTAG_8 inout | 1 GND Serial
JTAG_9 inout | 1 TCK/SWDCLK Wire
JTAG_10 inout | 1 GND
JTAG_11 inout | 1 RTCK
JTAG 12 inout | 1 GND
IPUG531-2.3 3(57)
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B4 /0 frgE | fEk @ i
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
EXTINT in [3:0] | FREAISNE A NVIC
GPIO inout | [15:0] | GPIO iy N GPIO I/O
GPIOIN in [15:0] | GPIO #i A\
GPIOOUT out [15:0] | GPIO %t nGOF:_Ol/O
GPIOOUTEN out [15:0] | GPIO % fiifig
UARTORXD in 1 UARTO #2U& UARTO
UARTOTXD out 1 UARTO %%
UART1RXD in 1 UART1 $#21)k

UART1
UART1TXD out 1 UART1 k%
TIMEROEXTIN in 1 Timer0 #M5rF 7 Timer0
TIMER1EXTIN in 1 Timer1 45 rF 7 Timer1
RTCSRCCLK in 1 RTC i #hi§ 32.768KHz RTC
SCL inout | 1 $ﬁilﬁ%¢ 2C 10
SDA inout | 1 AT R
SCLIN in 1 SEFRAETE PN
SCLOUT out 1 R AT IS Bh A
SCLOUTEN out 1 FR AT B By A R 12C
SDAIN in 1 AT ERA A non-1/0
SDAOUT out 1 ERAT EE
SDAOUTEN out 1 AT HR i Hh AT R
MOSI out 1 B T N &S DN
MISO in 1 BN NN E- % i SP
SCLK out 1 I E 5
NSS out 1 M IEREE 5
SD_SPICLK in 1 SPI 455
SD_CLK out 1 SD s s
SD _CS out 1 Fik(ES
SD_DATAIN in 1 EVE/TE TN SD-Card
SD_DATAOUT out 1 NG L T
SD_CARD_INIT out 1 WILHH 0"
SD_CHECKIN in 1 LA AN
SD_CHECKOUT out 1 LR RS
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B 110 fr%e | fik @ i
AN_RX i 1 R
CAN_ in EAETTE TN CAN
CAN_TX out 1 s
RGMII_TXC out 1 RGMII J i g
RGMII_TX_CTL out 1 RGMII & i% 4 il
RGMII_TXD out [3:0] | RGMII &% ¥ Ethernet
RGMII_RXC in 1 RGMII 2 i i h RGMII
. o Interface
RGMII_RX_CTL in 10 RGMII #Z i 4 il
RGMII_RXD in [3:0] | RGMII Ui s d
GTX_CLK in 1 RGMII 125MHz I &4 A\
GMII_RX_CLK in 1 GMII FEUSC I
GMII_RX_DV in 1 GMII B2 g
GMIl_RXD in [7:0] | GMII B2 Kt
GMII_RX_ER in 1 GMII e iz Ethernet
GTX_CLK in 1 GMII 125MHz ik A\ GMII
o Interface
GMII_GTX_CLK out 1 GMII J ik
GMII_TXD out [7:0]1 | GMII K i%%iE
GMII_TX_EN out 1 GMII ik fg
GMII_TX_ER out 1 GMII K%k, %
MII_RX_CLK in 1 MII $2 U 4
MII_RXD in [3:0] | MIl e ds
MII_RX_DV in 1 MII 20 ffi R
MIl_RX_ER in 1 MII B2 1R
MII_TX_CLK in 1 MII %% i I'\E/Itlfl‘emet
MII_TXD out [3:0] | MIl KiE%dE Interface
MIl_TX_EN out 1 MII &% {f BE
MIl_TX_ER out 1 MII &I 1R
MIl_COL in 1 MII #1555
MII_CRS in 1 MIl # s 5
MDC out 1 B T I T
— Ethernet
MDIO inout | 1 B E A
DDR _CLK | in 1 SN B, HEFE 50MHz
fF GW5A 281} )35 il (5
DDR_STOP_O out 1 =, %) DDR_MEM_CLK _|
TT R, ARHFA R
PN RORLEE 4, A | DDR3
GW2A ZefHit, Zit a2 | Memory

DDR_MEM_CLK_|

PLL %0 H e eh sl e i b
8 FH GW5A 281, 120 el
i1 PLL 1) clkout2 % Hi

DDR_LOCK_|

15 DDR_MEM_CLK_| &y
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B 110 frge | ik YN
PLL f&5dm A, e 4 PLL
(1) pll_lock &, M A
{EH PLL, 4 4w
DDR_RSTN_| in 1 HhiEE
DDR_INIT_COMPL T A 2 e
ETE O out 1 WG T E 5
DDR_ADDR_O out [13:0] | Row Hitik. Column ik
DDR_BA O out [2:0] Bank il
DDR CS N O out 1 Frik 5
DDR_RAS_N_O out 1 Row i 5 =
DDR_CAS_N_O out 1 Column Hhhl-kiE 5 2
DDR_WE_N_O out 1 Row 5 fififg
HLHEA I
DDR_CLK_O out 1 jif%u DDR3 SDRAM [
E G b e AN
DDR_CLK N_O out ] ; DDR_CLK_O 25
DDR_CKE_O out 1 DDR3 SDRAM I fdifig 1
DDR_ODT O out 1 AR 5 i P L DL
DDR_RESET N_O | out 1 DDR3 SDRAM & fi7 5 &
DDR_DQM_O out [1:0] DDR3 SDRAM %k Bt i (5 =
DDR_DQ_IO inout | [15:0] | DDR3 SDRAM #i#&
DDR_DQS_10 inout | [1:0] DDR3 SDRAM ##fi%iE 15 5
E OH R 2 4=
DDR_DQS_N_IO  |inout | [1:0] g_, DDR_DQS_10 Az5r{5
O_psram_ck out [1:0] | $2fit4 PSRAM [HiNt4h{5 =
O_psram_ck_n out [1:0] 5 O_psram_ck 4k =555
I0_psram_rwds inout [1:0] {ZS;AM BRI 15 MR
IO_psram_dq inout | [15:0] | PSRAM %{#
O_psram_reset_n out [1:0] PSRAM E {55 PSRAM
O_psram_cs_n out [1:0] ik, RHESFARL Memory
init_calib out 1 W T UG 5
. ZEE NI Bl — RO
f clk 1
psram_ref ¢ in R
F P S Nk TAERSBh, —
psram_memory clk | in 1 9 PLL A5 45 HA SR ) vy T I
A DAIAVE A PLL
ELASH_SPLJﬁOLD inout 1 NG
FLASH_SPI_CSN | inout | 1 MBS SPI-Flash
FLASH_SPI_MISO |inout |1 B a2 NN &2 The Memory
FLASH_SPI_MOSI |inout |1 BRI N &% TN
FLASH_SPI_ WPN | inout |1 NC
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B4 /0 frgE | fEk @ i
FLASH_SPI_CLK inout | 1 805
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 APB1
APB1PWDATA out [31:0] | APB1 PWDATA Master [1]
APB1PRDATA in [31:0] | APB1 PRDATA
APB1PREADY in 1 APB1 PREADY
APB1PSLVERR in 1 APB1 PSLVERR
APB1PCLK out 1 APB1 PCLK
APB1PRESET out 1 APB1 RESET
APB2PSTRB out [3:0] | APB2 PSTRB
APB2PPROT out [2:0] | APB2 PPROT
APB2PSEL out 1 APB2 PSEL
APB2PENABLE out 1 APB2 PENABLE
APB2PADDR out [31:0] | APB2 PADDR
APB2PWRITE out 1 APB2 PWRITE APB
APB2PWDATA out [31:0] | APB2 PWDATA Master [2]
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 APB
7(57)
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B4 /0 frgE | fEk @ i
APB4PPROT out [2:0] | APB4 PPROT Master [4]
APB4PSEL out 1 APB4 PSEL
APB4PENABLE out 1 APB4 PENABLE
APB4PADDR out [31:0] | APB4 PADDR
APB4PWRITE out 1 APB4 PWRITE
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] | APB5PSTRB
APB5PPROT out [2:0] | APB5 PPROT
APB5PSEL out 1 APB5 PSEL
APB5PENABLE out 1 APB5 PENABLE
APB5PADDR out [31:0] | APB5 PADDR
APB5PWRITE out 1 APB5 PWRITE APB
APB5PWDATA out [31:0] | APB5 PWDATA Master [9]
APB5PRDATA in [31:0] | APB5 PRDATA
APB5PREADY in 1 APB5 PREADY
APB5PSLVERR in 1 APB5 PSLVERR
APB5PCLK out 1 APB5 PCLK
APB5PRESET out 1 APB5 RESET
APB6PSTRB out [3:0] | APB6 PSTRB
APB6PPROT out [2:0] | APB6 PPROT
APB6PSEL out 1 APB6 PSEL
APB6PENABLE out 1 APB6 PENABLE
APBGPADDR out [31:0] | APB6 PADDR
APBGPWRITE out 1 APB6 PWRITE APB
APBGPWDATA out [31:0] | APB6 PWDATA Master [6]
APBGPRDATA in [31:0] | APB6 PRDATA
APBBPREADY 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 ngter 7]
APB7PSEL out 1 APB7 PSEL
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APB7PENABLE out 1 APB7 PENABLE
APB7PADDR out [31:0] | APB7 PADDR
APB7PWRITE out 1 APB7 PWRITE
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
APBSPWDATA out [31:0] | APB8 PWDATA Master [8]
APBSPRDATA in [31:0] | APB8 PRDATA
APBSPREADY in 1 APB8 PREADY
APBSPSLVERR in 1 APB8 PSLVERR
APB8PCLK out 1 APB8 PCLK
APBSPRESET out 1 APB8 RESET
APB9PSTRB out [3:0] | APB9 PSTRB
APB9PPROT out [2:0] | APB9 PPROT
APB9PSEL out 1 APB9 PSEL
APB9PENABLE out 1 APB9 PENABLE
APB9PADDR out [31:0] | APB9 PADDR
APB9PWRITE out 1 APB9 PWRITE APB
APB9PWDATA out [31:0] | APB9 PWDATA Master [9]
APBIOPRDATA in [31:0] | APB9 PRDATA
APBOPREADY in 1 APB9 PREADY
APBO9PSLVERR 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 APB
APB10PSEL out 1 APB10 PSEL Master
APB10PENABLE  |out |1 APB10 PENABLE [10]
APB10PADDR out [31:0] | APB10 PADDR
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APB10PWRITE out 1 APB10 PWRITE
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 Q‘:Ster
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
APB12PPROT out [2:0] | APB12 PPROT
APB12PSEL out 1 APB12 PSEL
APB12PENABLE out 1 APB12 PENABLE
APB12PADDR out [31:0] | APB12 PADDR
APB12PWRITE out 1 APB12 PWRITE Q:Ster
APB12PWDATA out [31:0] | APB12 PWDATA [12]
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 APB
APB13PENABLE out 1 APB13 PENABLE Master
APB13PADDR out | [31:0] | APB13 PADDR [13]
APB13PWRITE out 1 APB13 PWRITE
APB13PWDATA out [31:0] | APB13 PWDATA
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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
APB14PWDATA out [31:0] | APB14 PWDATA MZ? ter
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

APB15PSEL out 1 APB15 PSEL

APB15PENABLE out 1 APB15 PENABLE

APB15PADDR out [31:0] | APB15 PADDR

APB15PWRITE out 1 APB15 PWRITE Q:Ster
APB15PWDATA out [31:0] | APB15 PWDATA [15]
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 APB
APB16PADDR out [31:0] | APB16 PADDR Master
APB16PWRITE out |1 APB16 PWRITE [16]
APB16PWDATA out [31:0] | APB16 PWDATA

APB16PRDATA in [31:0] | APB16 PRDATA

APB16PREADY in 1 APB16 PREADY
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APB16PSLVERR | in 1 APB16 PSLVERR
APB16PCLK out | 1 APB16 PCLK
APB16PRESET out | 1 APB16 RESET
EXTFLASHOHSEL | out | 1 External Flash HSEL
EXTFLASHOHADD out | [31:0] | External Flash HADDR
gXTFLASHOHTRAN out [1:0] External Flash HTRANS
EXTFLASHOHWRIT out 1 External Flash HWRITE
EXTFLASHOHSIZE | out | [2:0] | External Flash HSIZE
EXTFLASHOHBURS out | [2:0] | External Flash HBURST
EXTFLASHOHPROT | out | [3:0] | External Flash HPROT
'EXTFLASHOHWDAT out [31:0] | External Flash HWDATA External
E)O(ET(LASHOHMAST out 1 External Flash HMASTLOCK anZtr:]u;t;,on
o SHOAREAD gy 14 External Flash HREADYMUX
'EXTFLASHOHRDAT in [31:0] | External Flash HRDATA
E)SLEI_LASHOHREAD in 1 External Flash HREDAYOUT
EXTFLASHOHRESP | in [1:0] | External Flash HRESP
CXTPLASHORMAST | oyt | 13:0] | External Flash MASTER
EXTFLASHOHCLK | out | 1 External Flash HCLK
EXTFLASHOHRESE out 1 External Flash RESET
EXTSRAMOHSEL | out | 1 External SRAM HSEL
EXTSRAMOHADDR | out | [31:0] | External SRAM HADDR
gXTSRAMOHTRAN out | [1:0] |External SRAM HTRANS
X TSRAMORWRIT  out | 1 External SRAM HWRITE
EXTSRAMOHSIZE | out | [2:0] | External SRAM HSIZE
EXTSRAMOMBURS ' out | [2:0] | External SRAM HBURST e tornal
EXTSRAMOHPROT | out | [3:0] | External SRAM HPROT Data
EXTSRAMORWDAT | ot | [31:0] | External SRAM HWDATA Memory
EXTSRAMOHMAST External SRAM
LOCK out ! HMASTLOCK
EXTSRAMOHREAD External SRAM
YMUX out |1 HREADYMUX
XTSRAMOARDAT 4, [31:0] | External SRAM HRDATA
EXTSRAMOHREAD | External SRAM
YOUT n 1 HREDAYOUT
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EXTSRAMOHRESP | in [1:0] | External SRAM HRESP
EéTSRAMOHMAST out | [3:0] | External SRAM MASTER
EXTSRAMOHCLK | out | 1 External SRAM HCLK
EXTSRAMORRESE | ot 1 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

AHBTHWDATA out | [31:0] | AHB1 HWDATA AHB
AHBTHMASTLOCK |out | 1 AHB1 HMASTLOCK Master [1]
AHBTHREADYMUX |out | 1 AHB1 HREADYMUX

AHBTHRDATA in [31:0] | AHB1 HRDATA

AHBTHREADYOUT | in 1 AHB1 HREDAYOUT

AHBTHRESP in [1:0] | AHB1 HRESP

AHBTHMASTER  |out | [3:0] | AHB1MASTER

AHBTHCLK out |1 AHB1 HCLK

AHBTHRESET out |1 AHB1 RESET

AHB2HSEL out |1 AHB2 HSEL

AHB2HADDR out | [31:0] | AHB2 HADDR

AHB2HTRANS out | [1:0] | AHB2 HTRANS

AHB2HWRITE out |1 AHB2 HWRITE

AHB2HSIZE out | [2:0] | AHB2 HSIZE

AHB2HBURST out | [2:0] | AHB2 HBURST

AHB2HPROT out | [3:0] | AHB2 HPROT

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

AHB2HRDATA in [31:0] | AHB2 HRDATA

AHB2HREADYOUT | in 1 AHB2 HREDAYOUT

AHB2HRESP in [1:0] | AHB2 HRESP

AHB2HMASTER  |out | [3:0] | AHB2 MASTER

AHB2HCLK out |1 AHB2 HCLK

AHB2HRESET out | 1 AHB2 RESET

AHB3HSEL out |1 AHB3 HSEL AHB
AHB3HADDR out | [31:0] | AHB3 HADDR Master [3]
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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
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

AHB4HWDATA out [31:0] | AHB4 HWDATA AHB
AHB4HMASTLOCK | out 1 AHB4 HMASTLOCK Master [4]
AHB4HREADYMUX | out 1 AHB4 HREADYMUX
AHB4HRDATA in [31:0] | AHB4 HRDATA

AHB4HREADYOUT | in 1 AHB4 HREDAYOUT

AHB4HRESP in [1:0] | AHB4 HRESP

AHB4HMASTER out [3:0] | AHB4 MASTER

AHB4HCLK out 1 AHB4 HCLK

AHB4HRESET out 1 AHB4 RESET

AHB5HSEL out 1 AHB5 HSEL

AHB5HADDR out [31:0] | AHB5 HADDR

AHB5HTRANS out [1:0] | AHB5 HTRANS

AHB5HWRITE out 1 AHB5 HWRITE AHB
AHB5HSIZE out [2:0] | AHB5 HSIZE Master [5]
AHB5HBURST out [2:0] | AHB5 HBURST

AHB5HPROT out [3:0] | AHB5 HPROT

AHB5HWDATA out [31:0] | AHB5 HWDATA
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AHB5HMASTLOCK | out 1 AHB5 HMASTLOCK
AHB5HREADYMUX | out 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

AHBGHSEL out 1 AHB6 HSEL

AHB6HADDR out [31:0] | AHB6 HADDR

AHB6HTRANS out [1:0] | AHB6 HTRANS

AHBB6HWRITE out 1 AHB6 HWRITE

AHB6HSIZE out [2:0] | AHB6 HSIZE

AHB6HBURST out [2:0] | AHB6 HBURST

AHB6HPROT out [3:0] | AHB6 HPROT

AHBG6HWDATA out [31:0] | AHB6 HWDATA AHB
AHBBHMASTLOCK | out 1 AHB6 HMASTLOCK Master [6]
AHBBHREADYMUX | out 1 AHB6 HREADYMUX
AHB6HRDATA in [31:0] | AHB6 HRDATA

AHBBHREADYOUT | in 1 AHB6 HREDAYOUT

AHBBHRESP in [1:0] | AHB6 HRESP

AHBB6HMASTER out [3:0] | AHB6 MASTER

AHB6HCLK out 1 AHB6 HCLK

AHB6HRESET out 1 AHB6 RESET

14 REHFEST

il GW5A-25 A fix, Gowin_EMPU_M1 R4 H RS T 10R 1-2 iR,

* 12 RGwiRgt
Resources ;

Configuration LUTs Registers BSRAMs DSP Macros
Cortex-M1 W% % 4: (Debug x4 5496 2551 32 (DPB) 2 (MULT27X36)
Cortex-M1 W#% %4t (No Debug figA) | 3080 1175 32 (SP) 2 (MULT27X36)
Cortex-M1 W% %%t + GPIO.
SPI-Flash. 2x UART. 2x Timer. 12C.
SPI. TRNG. WDT. DualTimer. AHB 10957 5299 32 (DPB) 2 (MULT27X36)
Master [1]. APB Master [1]

IPUG531-2.3
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Gowin_EMPU_M1 fEAR#SAF I RS ERES T, W3k 1-3 Fis.

* 13 R4Gettaegit

520k GW1N-9 | GW2A-18 | GW2A-55 | GW5AST-138 GW5A-25
C hit C hit C hi B hit A ik

F A0 60MHz 100MHz 100MHz 125MHz 130MHz

(= No debug | Debug Debug Debug Debug

ITCM 8KB 32KB 32KB 32KB 32KB

DTCM 8KB 32KB 32KB 32KB 32KB

AN GPIO GPIO GPIO GPIO GPIO
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2.1 fgE HFR

2.1 EH-ER

IPUG531-2.3

DK-START-GW2A18 V2.0
GW2A-LV18PG256C8/I7
GW2A-18 (C fi)
DK-START-GW1N9 V2.1
GW1N-LVILQ144C6/15
GW1N-9 (C fii)
DK-START-GW2A55 V1.3
GW2A-LV55PG484C8/I7
GW2A-55 (C fii)
DK-START-GW2AR18 V1.1
GW2AR-LV18EQ144PC8/17
GW2AR-18 (C hix)
DK-START-GW5AT138 V2.1
GW5AST-LV138FPG676AES
GW5AST-138 (B fix)

Tang MEGA 138K Pro Dock
GW5AST-LV138FPG676AES
GW5AST-138 (B /i)
DK-START-GW5A25 V2.0
GW5A-LV25UG324C2/11
GW5A-25 (A hR)
DK-START-DDR2-GW5A25 V1.0
GW5A-EV25UG324SES

2 BfitRi=
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2 W Bt iAE 2.2 BAFRRA

GW5A-25 (A JiF)
2.2 SRR A

CLHR AR A = IR Gowin_V1.9.9.03 (64-bit)
2.3 IP Core Generator T &

B SR SRR IP Core Generator T-.H., A T & M2
Gowin_EMPU_M1 B it

24 THTHR
ZIRHAEIRL R 3 T B Programmer, T #4587 S
T T H Programmer B H771%, iEZ% SUG502, Gowin
Programmer /#7755
2.5 &R

Gowin_EMPU_M1 T B2

1. IP Core Generator T.Eit & Cortex-M1. APB Bus Peripherals f1 AHB
Bus Peripherals, 7=4: Gowin_ EMPU_M1 fF¥# i, ST

2. Sk Gowin EMPU_M1 Top Module, S A %it, R it
5 Gowin_EMPU_M1 Top Module;

YyHL L) AN 7 2951 5

1 1424 T B GowinSynthesis 44

i A A 2% T Place & Route ffi i fizk, 7= AME (BB SOk
ffi I N3 1 H Programmer, N &AL E0 Ao

o g A~ W
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3 TREMAR 3.1 LG

TIERW

3.1 TiE6&
3.1.1 HETIE

WAAT I IR, 22 42 “File > New... > FPGA Design Project”
s THF “L0” 8 “Quick Start” &30 R #di “New Project...”, fi#
FPGA Design .72, 1l 3-1 Fizx.

3-1 New Projects

0 LE s o Bl -t

Recent Projects:

‘ ‘ Quick Start

W New ? X

v Projects
ject...

% rraa Design Project

™ Files

lA:y Verilog File
|2 VHDL File
=]

|_g Physical Constraints File

[ Timing Constraints File w

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

Manual for [tleBee Manual for Arora  Manual for Arora-V

Start Page B

IPUG531-2.3 19(57)




3 TREMAR 3.1 LG

3.1.2 ®RETIEZHRMERE

N LREAPR, TR, WK 3-2 Frs.
3-2 Project Name

W Project Wizard x

Project Name
B Project Name

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

Name: |guwin_smpu_m1 ‘

Create in: |F:\ |

[ Use as default project location

3.1.3 EFERZH

1%+ Series. Device.Device Version.Package.Speed #! Part Number,

il 3-3 .

% 1 DK-START-GW5A25 V2.0 H &R &% %11
Series: GWS5A

Device: GW5A-25

Device Version: A

Package: UBGA324

Speed: C2/I1

Part Number: GW5A-LV25UG324C2/11

IPUG531-2.3 20(57)
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& 3-3 Select Device

W Project Wizard *
Select Device
Project Name
E» Select Device Specify a target device for your project

Summary Filter
Series: GW5A ~| Package: |UBGA324 w
Device: GWS5A-25 ~| Speed: c2/11 “
Device Version: A
#no version number is initial version

Part Number Device Device Version Package Speed  Voltage

GW5A-LV25UG324C2/11 GW5A-25 UBGA324

= Back ext = Cancel

=4

3.1.4 SERIE0IE
Nkl 3-4 flos, SERHTE LS.
3-4 Summary

W Project Wizard *
Summary
Project Name
Select Device Project
Mame: gowin_empu_ml
= Summary Directory: C:\Usersi\liukai\Desktop

Source Directory: C:\Users\liukai\Desktop\gowin_empu_mlysrc
Implementation Directory: C:\Usersiliukai\Desktop\gowin_empu_ml\impl

Device
Part Number: GWSA-LW25UG324C2/11
Series: GWSA
Device: GWSA-25A
Package: UBGA324
Speed: C2/I1

= Back Cancel

3.2 it
{fiH IP Core Generator T.H, 7 Gowin_EMPU_M1 fi#f4¥% it .
WAL “Tools > IP Core Generator” 5 1. F.£~ IP Core Generator
“ &% 7, 4TF IP Core Generator.

1%£# “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_EMPU_M1 2.0”, i 3-5 Fiis.

IPUG531-2.3 21(57)




3 TREREAR

3.2 fififf it

IPUG531-2.3

& 3-5 #&#F Gowin_EMPU_M1

{# GOWIN FPGA Designer - [IP Core Generator]
S Ele Edit Project Iools Window Help

5 jo
7% o Ui

-8 %

HE @8

D= ® X Target Deviee: | GWSA-LV25UG324ES
v gowin_empu_m1 - [CA\Users\liuk.. | [ ‘
E GW5A-LV25UG324ES
Nome Vool Gowin_EMPU_M1
User Flash - -
hd Soft IP Core B
ul Information
BackGround Configuration
DSP and Mathematics Type: Gowin_EMPU_M1
Interface and Interconnect Vendor: GOWIN Semiconductor
Memory Control
v Microprocessor System
Bus Bridge Summary
Hard-Core-MCU
v Soft-Core-MCU Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
& Gowin_EMPU_M1 20
& v Cortex-ML1 is intended for deeply embedded applicaticns that
< 3 are integrated into GOWIN FPGA. Cortex-M1 is ARM architecture o
Design  Process  Hierarchy v Start Page B Design Summary B & IP Core Generator [x]
Console 8 x
%

Console | Message

77 Gowin_EMPU_M1, Gowin_EMPU_M1 &% &, 11l 3-6 i,
f1F%5 Cortex-M1. APB Bus Peripherals 1 AHB Bus Peripherals ft & £ 1.

[ 3-6 ARG E

W Gowin EMPU M1 ? X
General
Device: [cwsa-25 | Device Version: [A |
Part Number: [ GWS5A-LV25UG324C2/11 |
Create In: |C:\U5ers\liukai\DesLctop\gowin_empu_m1\5rc\gowin_empu_m1 |
Language: Verilog ~
Corte-M1
T owama o DEsUG |
-
AHE -Lite
AHE Bus
o] [4] o] [
APE Bus
AHB2APE
Watch Dusl FB Master|
‘ UARTO ‘ ‘ UART1 ‘ ‘Tlrrﬂrﬂ ‘ ‘Tlrrﬂr'\ ‘ Deg RTC ‘ ‘ TRNG ‘ Timer ‘ 12C ‘ 5Pl ‘ ‘SD-fard r [1-16]
&
=Nl
&
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3 LREMER

3.2 Wit

3.2.1 Cortex-M1 R R EGEC B

IPUG531-2.3

Cortex-M1 W% RSl &L,

m#E 3-1 s

%k 3-1 Cortex-M1 A#Z RS AL EiEIRN

Hic B 1 Eiii3a

Number of St s W St . . . Sy
interrupts B Cortex-M1 i, vlik+E 1. 8. 16 5L 32, BRIl N 32.
OS Extension it & Cortex-M1 &5 SCHRHRAIE RS, BRIAHSCRE.

Small Multiplier | it & Cortex-M1 small #2043 1:4%, 2RIAN normal = .

Big Endian e & Cortex-M1 Hia Kumts X, BRI/ Mimkg X

External . 17 oy W 2

Intomunts FLE 4 M RIINB I

Enable Debug

JFJ5 Cortex-M1 Debug Ziifig, R\ JyI 5 Debug.

Debug Port
Select

it AR g 0, AT LUk FE JTAG. Serial Wire 8¢ JTAG and Serial
Wire, ZkiA N JTAG and Serial Wire.

Small Debug

it & Small BEzCIHIREE, BRI Full B es.

ITCM Select

WA B ERAN R TR Al A, BRIAJY N AR A7 A4 -

ITCM Size

Wie & N BB TR 2 {7 4% Size, 7T LLIZLHE 1/2/4/8/16/32/64/128/256/512
KB,

® GW1IN-9/GW1NR-9/GW1N-9 C i/GW1NR-9 C fii & Kik#
32KB, #RiINH 16KB;

® GW2AN-9X/GW2AN-18X i KikFf 32KB, #kil N 16KB;

® GW2A-18/GW2A-18 C Jit/GW2AR-18/GW2AR-18 C Jfil
IGW2ANR-18 C fitfix Kik#f 64KB, 2R\ 32KB;

® GW2A-55/GW2A-55 C Jit/GW2AN-55 C Jfi, e Kik+* 256KB,
RN N 64KB;

® GWA5AT-138 B Jit/GW5AST-138 B Jit/GW5A-138 B filt
IGW5AS-138 B Jitfix KiEF 512KB, ERil N 128KB;

® GWH5AT-75 B hlui KiEF 256KB, ER1A N 128KB;

® GW5A-25 A [[iR/GW5AR-25 A [i/GW5AS-25 A il fxe ik %
64KB, FRIAH 32KB;

® GW5AT-60 A flui Ki#% 128KB, ERi\ K 64KB;

® GW5ART-15 A iltix Ki%k#F 64KB, ERiA N 32KB.

Initialize ITCM

JHE ITCM A1datt, BRI

ITCM
Initialization Path

ITCM ¥R {E S IF R A

DTCM Select

PN ISR B A7 il as . BOA A R A7l o

DTCM Size

T B N R A7 it 4% Size, 7T LLIZHE 1/2/4/8/16/32/64/128/256/512
KB.

® GW1N-9/GW1NR-9/GW1N-9 C Jix/GW1NR-9 C Jfit, #iz Kik#¢
32KB, ERiAA 16KB;
® GW2AN-9X/GW2AN-18X i Kik#& 32KB, ZRiA A 16KB;

® GW2A-18/GW2A-18 C fix/GW2AR-18/GW2AR-18 C hi&
/IGW2ANR-18 C fifx, i Kik# 64KB, ERi\ N 32KB;
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i L 308

ik

GW2A-55/GW2A-55C/GW2AN-55C #; Kk 256KB, il

64KB;

GW5AT-138 B /iz/GW5AST-138 B [ix/GW5A-138 B Jit
IGW5AS-138 B i Kit £ 512KB, ZRiAA 128KB;

GWS5AT-75 B fiuf Kit$f 256KB, ERiAA 128KB;

GW5A-25 A Jit/GW5AR-25 A Ji/GW5AS-25 A i i Kikd%

64KB, ZRiIAA 32KB;
GW5AT-60 A hiti Kik# 128KB, ERi\ N 64KB;
GWS5ART-15 A it KikFf 64KB, ERil N 32KB.

i Cortex-M1, #TJF Cortex-M1 1% &2 4B B ik T,

BFEEAICE. W E TG E .
3-7 Cortex-M1 % RS EL B £ IR

i Cortex-M1 4 X
R
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 |
LockuP = || mulkiplier, big or litfle endian, full or small debug, debug port, external interrupts.
HALTED [—
ITAG_T [
ITAG 3 -
P Commaon Debug Memory
— HCLK s Number of interrupts
ITEG_S [ o
1
TG 6 e
ITEG_5 [ Os
ITAG_10 [ O 16
JTAG 11 [ ® 32
ITAG_12 [ =
— OS Extension
et ITAG 13 [
a1 lew [ small Multiplier
TAG.15 [ [ Big Endian
JTAG_16 i [ External Interrupts
ITAG 17 [
JTAG 15 [
Gowin Cortex-M1

EARE

& 3-7 Fiw,

el HIEC Bk T, & 3-8 Fra, ] LARC B I . #AF RS e
Feib st as Hli A7 il A% UM SR 7
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& 3-8 Cortex-M1 1B E
' Cortex-M1 7 x
Cortex-M1 )

IPUG531-2.3

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
mutltiplier, big or little endian, full or small debug, debug port, external interrupts.

Comman Debug  Memory

Number of interrupts

G5
o1
ITG6
68 Os
AE Q16
TG 1 @ 32

OS5 Extension
[1 Small Muttiplier
[ Big Endian

[] External Interrupts

SEEEERERERRREEERT

Gowin Cortex-M1

AR B
AL 1. 8, 165032, WLULE 1/, 8 16 1k 32 A4k
Wi, BRI 32 4

BIERGY RLE

W IERE, W] Cortex-M1 ¥ & L Fj#AE R G0, BRIV FHEIE R G &
ik a2 U &

IRk, M) Cortex-M1 3745 Small k2%, 75137 1 Normal Feik 5%,
BRI Normal Ffeikis

Bl s AR E
IR, U Cortex-M1 SCRPEURAHIEE, 75 NSCREUR M=,
BRA/ DR 3L

ST

WIAFE, 0 Cortex-M1 SR JRIY 4 SN, 757 hF
RIS, BRI H.

Wik E

WA RCE LI, Qi 3-9 Pron, wf AACEIF R IR, Il DA

A s
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& 3-9 Cortex-M1 B A E

5 Cortex-M1 4 X

Cortex-M1 )

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

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

LoCKUP [ multiplier, big or little endian, full or small debug, debug port, external interrupts.
HAITED (=
JTHG T -
JTAG_3
P Camman Debug Memary
THHax Sl i Enable Debug
lbig Debug Port Select
JTAG_E e
ITHG S - O JTae
ITAG 10 [ O Serial Wire
THGT @ JTAG and Serial Wire
ITAG_12 [
P nwfet ilen [J small Debug
ST
5 -
-
-
[T

Gowin Cortex-M1

® Enable Debug
1 $ % $¢ Enable Debug, Cortex-M1 > iikIhEE, 50U Cortex-M1 A
XFRRR IR, ERCATT S Debugs

o AN E
A] L& $E JTAG. Serial Wire 5, JTAG and Serial Wire, #ti\ & JTAG and
Serial Wire,

o kAN E
1% #% Small Debug, M| Cortex-M1 325 Small R 2%, 75052
Fr Full #0028, BN Full B0 28 .

i E
IRPEAFAEIC B IR T, Wil 3-10 s, W LAACE ITCM A1 DTCM.
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& 3-10 Cortex-M1 FHEELE
Cortex-M1 o
(O External Instruction Memory
- E——
(O External Data Memory
Corce
® |TCM Select it &
- HLLEFE “Internal Instruction Memory” &% “External Instruction
Memory”, ZRik “Internal Instruction Memory ”;
- Internal Instruction Memory: W#i#E & 7%, 5N Block RAM fifl
PG BEYR, R dB bl 0x00000000;
- External Instruction Memory: #MNi484f7-itigs, W1 SPI-Flash
Memory %%, j44HihE 0x00000000.
® |TCM Size il &
- HTHR4MF: ©i%F Internal Instruction Memory;
- TAILLiEEE 1KB. 2KB. 4KB. 8KB. 16KB. 32KB. 64KB. 128KB.
256KB &%, 512KB;
- GW1N-9/GW1NR-9/GW1N-9 C Jix/GW1NR-9 C fix, ITCM Size i
Kik$ N 32KB, ERiA N 16KB;
- GW2AN-9X/GW2AN-18X, ITCM Size f Kik# N 32KB, ERil N
16KB;
- GW2A-18/GW2A-18 C hkR/GW2AR-18/GW2AR-18 C fix
IGW2ANR-18 C hit, ITCM Size i Kik#%y 64KB, ERI\Jy 32KB;
- GW2A-55/GW2A-55 C fZ/GW2AN-55 C fiit, ITCM Size i Kik#E N
256KB, FRi\N 64KB;
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- GWH5AT-138 B ii/GW5AST-138 B Jfit/GW5A-138 B hit/GW5AS-138
B fii, ITCM Size iz Kik#H N 512KB, BKILN 128KB;

- GW5AT-75B hit, ITCM Size fix Kik# N 256KB, EKiky 128KB;

- GW5A-25 A [R/GW5AR-25 A hit/GW5AS-25 A i, ITCM Size & K
HHE N 64KB, BRIN N 32KB;

- GW5AT-60 A i, ITCM Size f Kik$ N 128KB, EKi\ A 64KB;
- GW5ART-15A fix, ITCM Size i Kit#: 4 64KB, ERIAA 32KB.
ITCM Initialization Fic &

- ATHR4MF: ©i%F Internal Instruction Memory;

- WHIEFE Initialize ITCM, NISZHF ITCM #j4a4k, W LALE ITCM
Initialization Path § A\ ITCM #4518 SO B8 1% s

- WA 4 SPI-Flash Memory F#:51 S5, ITCM ¥J441H
RIEAF ) ITCM Size S AAAE] bootload #8415 .

!

ITCM Initialization Path § A5, AREE BT 20\ \n 285 SCFRF 1 A
Je 1%

DTCM Select fit &

- HLLEFE “Internal Data Memory” &% “External Data Memory”,
RN “Internal Data Memory”;

- Internal Data Memory: W#i#E/Ef##s, N Block RAM fifi {1
fEEIR, EiEHHE 0x20000000;

- External Data Memory: #Mii##E /7 #%, %W DDRx Memory &%, it
JE 3k 0x20100000.

DTCM Size L&
- HI$EZKAF: ©iEFE Internal Data Memory;

- ATLLiEFE 1KB. 2KB. 4KB. 8KB. 16KB. 32KB. 64KB. 128KB.
256KB 5l 512KB;

- GW1N-9/GW1NR-9/GW1N-9 C [/GW1NR-9 C hix, DTCM Size
Kk~ 32KB, EFRiA N 16KB;

- GW2AN-9X/GW2AN-18X, DTCM Size f Kik#F N 32KB, ERiAH
16KB:;

- GW2A-18/GW2A-18 C }%/GW2AR-18/GW2AR-18 C /i
/GW2ANR-18 C Jiii, DTCM Size f Ki%k# N 64KB, ERi\ A 32KB;

~ GW2A-55/GW2A-55 C Jii/GW2AN-55 C i, DTCM Size & kit
9 256KB, BtilJy 64KB;
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GWA5AT-138 B hit/GW5AST-138 B hit/GW5A-138 B hit/GW5AS-138
B ik, DTCM Size fix Ki&# 4y 512KB, #KilJy 128KB;

GWS5AT-75 B hit, DTCM Size fix Kik# N 256KB, EKily 128KB;

GW5A-25 A [R/GW5AR-25 A hit/GW5AS-25 A fix, DTCM Size #: K
HHE N 64KB, BRIN N 32KB;

GW5AT-60 A i, DTCM Size f Kik#%J)y 128KB, FRiLJy 64KB;
GW5ART-15 A hit, DTCM Size fx Kiz )y 64KB, FRik 32KB.

ITCM 5 DTCM Size it & [R#]

RTHRE 464t Ci%+% Internal Instruction Memory #lI Internal Data
Memory;

GW1N-9/GW1NR-9/GW1N-9 C fix/GW1NR-9 C /i, ITCM 5 DTCM
KA ELE A 32KB, W5 ITCM 5, DTCM H:AN 6t 28 O FC B N 32KB,
M) 7 — s ok A BERC B N 16KB;

GW2AN-9X/GW2AN-18X, ITCM 5 DTCM & K] it & & 32KB,
1% ITCM 5 DTCM ¥/ 2 O Fc B N 32KB, M 3 — /N7l 2 i
K HBERCE N 16KB;

GW2A-18/GW2A-18 C jii/GW2AR-18/GW2AR-18 C Jfl
/IGW2ANR-18 C fiz, ITCM 8 DTCM # K 7] it &} 64KB, {5 ITCM
i DTCM =M EiB 2 O E Jy 64KB, N B — MGG e i ok R Aelit
&4 16KB:

GW2A-55/GW2A-55 C }R/GW2AN-55 C }, ITCM 5 DTCM & k1]
Bt & A 256KB, W5 ITCM 5; DTCM FAN{Efig 2% U lic B A 256KB,
] 57 —ANA7-fit 2 e K X BEE B N 16KB;

GW5AT-138 B hit/GW5AST-138 B hit/GW5A-138 B hix/GW5AS-138
B fiz, ITCM 2t DTCM & KFIECE Jy 512KB, i ITCM 5t DTCM
FHAES I E DY 512KB, M —/MrfEds ik R BERC &N
128KB;

GWS5AT-75 B fiit, ITCM 5. DTCM % K FT L & 2y 256KB, 12k ITCM
o DTCM JEAf7fif#% CECE Sy 256KB, T 53— ANt 3 5K R BRI
&}y 256KB;

GW5A-25 A Ji/GW5AR-25 A iR/GW5AS-25 A i, ITCM 5 DTCM
B KA BB A 64KB, W15 ITCM 5 DTCM /4N 1745 28 . B N 64KB,
W 573 — AN A7 A 2 B oK BERC B 32KB;

GWS5AT-60 A Jfii, ITCM B; DTCM # KA it & A 128KB, W15 ITCM
i DTCM FEA 2828 COBC B y 128KB, T 5 — A7k 28 ok H BE B
B N 64KB;

GW5ART-15 A Jii, ITCM B{ DTCM & KTt B N 64KB, W ITCM
g DTCM AN i 2L OE B 9 64KB, I 5 — /M Efig e ik R BERT
H N 8KB.
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® External Instruction/Data Memory fi##k /7 %

- GW1N-9 C Ii/GW1NR-9 C iz i LLE#E P ik UserFlash {E
External Instruction Memory, &% &1t &kS% K, HS

2% .. \solution\Embedded Memory,

B A7 fif i ha b bk

0x00000000.

- SPI-Flash Memory {£°/ External Instruction Memory 1 BSRAM
Memory {f 4 External Data Memory, &%t &XZ% K, 2
% ...\solution\External_Memory, $§ 4 f7fi# #+ &2 4 1 1: 000000000,

G 2 a5l 0x20100000.,
3.2.2 BEIMERGELE

BB R G B IR,

mn#E 3-2 s

+® 32 BEIMEARGEEEm

Pic B 3 T3 Eii3%

Enable GPIO FF)a GPIO, BRiAKH.

Enable GPIO I/0 JFJ5 GPIO inout Ui 198 AL, BRI

Enable CAN FFia CAN, ERIASCH

Buffer Depth CAN i%#% Buffer Depth, EZRIAE AN 256.

Enable Ethernet JF )5 Ethernet, ZRIAFEH].

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

RGMII Input Delay

RGMIl input delay, ZRiL{EA 100,

MIIM Clock Divider

MIIM clock divider, ZRiAE 9 20.

Enable DDR3

JF 5 DDR3 Memory, ERik<H.

Enable PSRAM

J¥J5 PSRAM Memory, ERIAKH].

Enable SPI-Flash

Jt)3 SPI-Flash Memory F#ZhaEH Memory 2. 5. 4
BRIhEE, BRINKCH .

Enable AHB Master [1]

JF 5 AHB Master [1], BRiLKEH .

Enable AHB Master [2]

JFJ5 AHB Master [2], BRik5EH] .

Enable AHB Master [3]

FFJ5 AHB Master [3], BRiLJ<H .

Enable AHB Master [4]

JFJ5 AHB Master [4], BRiLEH].

Enable AHB Master [5]

FFJ5 AHB Master [5], BRilJ<H .

Enable AHB Master [6]

JFJ5 AHB Master [6], BRik5<H].

Enable UARTO

R0, BRIAKH.

Enable UART1

TFREE 1, BRIAKH.

Enable Timer0

TFEER 2% 0, BRIAKIH.

Enable Timer1

TFREREE 1, BRINK I

Enable WatchDog FFRETIM, BRI
Enable RTC TP RTC, ERiAKLH.
Enable TRNG T3 TRNG, ZRiAKH .
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B Bk 1 E{ipa

Enable DualTimer F¥)5i DualTimer, ZRIAZ<H.
Enable 12C JFJE 12C Master, ZRi\F<H .
Enable I2C 1/O JFJE 12C Master inout % 128784, BRIAJF B
Enable SPI FFJ5 SPI Master, ERiASEH.
Enable SD-Card JF)5 SD-Card, ZRiLKH] .
Enable APB Master [1] | JF/3 APB Master [1], ZRIAEH.
Enable APB Master [2] | /& APB Master [2], BRilCIH] .
Enable APB Master [3] | JI'i3 APB Master [3], ZRIAEH.
Enable APB Master [4] | JF'/& APB Master [4], ERi\<H].
Enable APB Master [5] | JIi3 APB Master [5], ZRIAEH].
Enable APB Master [6] | /5 APB Master [6], BRI\
Enable APB Master [7] | JTJ& APB Master [7], BRi\<.
Enable APB Master [8] | 7F/5 APB Master [8], BAiACIH.
Enable APB Master [9] | JTJ& APB Master [9], i\,
Enable APB Master [10] | 7 /& APB Master [10], ZRi\%H].
Enable APB Master [11] | JTJ3 APB Master [11], ZRIAKH].
Enable APB Master [12] | 7f/5 APB Master [12], BRI\
Enable APB Master [13] | JI'/3 APB Master [13], ERil %M.
Enable APB Master [14] | Jf/3 APB Master [14], ERiAKH].
Enable APB Master [15] | JI'/3 APB Master [15], BRil %M.
Enable APB Master [16] | JI-/& APB Master [16], ERik <],

GPIO i &
X GPIO, " LLUE#EECE GPIO, 4k 3-11 Fias.

® I ik#E “Enable GPIO”, N Gowin_EMPU_M1 >Z#F GPIO, #RiA%
ZiF
IR C4 4% Enable GPIO, AT ELACE GPIO i 28

Rk #% Enable GPIO 1/O, | GPIO Zff INOUT i 1287,
IN. OUT. EN i 288, ERIASZHF INOUT i 38,

ElFEs
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& 3-11 GPIO fit B

" GPIO

GPIO

5

GRIOL1S0]

(-

Gowin AHB Bus

The Cortex-M1 Core of Gowin_EMPU_M interacts with GPIO block through AHB bus. The GPIO
black interconnects With FPGA Fabric where user implements general purpose /O functions. This
AHB GPIO is a general purpose 1/0 interface unit and provides a 16-bit I/O interface. Users can
select inout or infout/en signals as GPIQ's ports.

Options

Configuration
Enable GPIO
Interface Type:
Enable GPIO 1/0

CAN i E

X FF CAN, FTLUEFRALE CAN, Wl 3-12 k.
® {3 ikFt “Enable CAN”, Il Gowin_ EMPU_M1 3 #¥ CAN, ERIASEH];
® IR LiEFE “Enable CAN”, N LAELE Buffer Depth:;
® %LF¥f “Buffer Depth”, ECHE Buffer Depth, BRIME N 256,
[# 3-12 CAN if &

& can

CAN

? x

o

CAMN T =

Gowin AHB Bus

The Cortex-M1 core of Gowin_ EMPU_M1 interacts with CAN block through AHE bus The CAN Block
is a fully verified block, which can implement CAN bus communication.The CAN block implements

CAN2.0 and CAN FD protocal.

Options

Configurations

Enable CAN

Buffer Depth: |256 -
16 -~
32

B4

128

512

1024
2048
4006

8192 v

IPUG531-2.3
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Ethernet B E
M7 Ethernet, FJLLIEFEACE Ethernet, & 3-13 k.
® ikt “Enable Ethernet”, | Gowin_EMPU_M1 37 Ethernet, 2k
NI
® N L iEFE “Enable Ethernet”, NIATLAACE Interface. RGMII Input
Delay. MIIM Clock Divider,
- &FE “Interface”, FJLLEFACE RGMII. GMIIL MIl 8¢ GMII/MII,
AN RGMIL;
- WHRERE Interface "y RGMII, AT LLEREEC E RGMII Input Delay,
FIMEN 100;
- 1&#H “MIIM Clock Divider”, w] LAECE MIIM Clock Divider, ERIAME
A 20,
® & “Interface” &+ “RGMII” ¢ “GMII”, ik GTX _CLK WAZii4%
A 125MHz BBy 8N
® Gowin_EMPU_M1 Ethernet 32 ¢ “IwlP” F1 “ulP” TCP/IP thisdltk, i&
%% .. \ref_design\MCU_RefDesign\MDK_RefDesign\cm1_tcpip.
[# 3-13 Ethernet At &
Ethernet S
i = (St
o
o MIIM Clock Divider:
Coce
DDR3 Memory B &
M d7#TH+ DDR3 Memory, 7] LLiE$ACE DDR3 Memory, #n& 3-14 fir
Z_‘—\‘o
® L% F“Enable DDR3”, Il Gowin_EMPU_M1 7 ¥F DDR3 Memory,
NIV F
IPUG531-2.3 33(57)
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® i1 DDR_MEM_CLK_I, F /¥ ARk L4, H:\ 200MHz i}
BRI ;

® Uil 1 DDR_CLK_|, ZEH AR B, HEFEH: N 50MHz [ BhiA .

[# 3-14 DDR3 Memory Bt &

% DDR3 ? X

DDR3 o

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with DDR3 block through AHB bus, The DDR3
block provides a complete solution for customers to use DDR3 memary, This block located between
the DDR3 memary 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.

ol
o
o -
—+o
a2y b
R 05 HO -
o
o . o
o
e
Options
e
e e 2 e
o Canfiguration
o coto
Enable DDR3
e
o
—io
0800 11151
08,005 K1Y b
D05 101 e

Gawin AHB Bus

SPI-Flash Memory Bt &
SPI-Flash Memory £ F#:3h8E, 1 Memory 2. 5. #ERIIAEE;

M4 I SPI-Flash Memory, W LLiE#EECE SPI-Flash Memory, 44
3-15 7R

® R iEH “Enable SPI-Flash”, Il Gowin_EMPU_M1 37 F SPI-Flash
Memory, ERiAIEH];

® i Gowin_EMPU_M1 f#F F 4t SPI-Flash Memory T #5] 57575, I
W% ¢ Enable SPI-Flash.
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[ 3-15 SPI-Flash Memory Bt &

% SPI-Flash ? x

SPI-Flash &

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.

Options

Configuration

Enable SPI-Flash

Gowin AHB Bus

AHB Master [1-6]80 &

Xiti 17+ AHB Master [1-6], 7 LLiZ#C & AHB Master [1-6]FH /" AHB

YRR, Kl 3-16 Fw.

WREE “Enable AHB Master [1]”, Il Gowin_ EMPU_M1 37 %F AHB
Master [1]H /' AHB 2264 ez 11, H P T DATEREE: D9 & AHB A1 15
Rk “Enable AHB Master [2]”7, ] Gowin_ EMPU_M1 37 £f AHB
Master [2]F F* AHB S2k3 00, H P il RAfEL$: D9 8 AHB #1315
%, BRI

WREE “Enable AHB Master [3]”, Il Gowin_ EMPU_M1 37 £F AHB
Master [3] /' AHB M2y ez 0, H Pl DLEE: O 8 AHB A i5
WH kP “Enable AHB Master [4]”, ] Gowin_ EMPU_M1 7 £f AHB
Master [4]F F* AHB B2k 3 e 00, H P T RAZELE: D9 8 AHB A5
%, BRI

R iEF: “Enable AHB Master [5]”, Nl Gowin_ EMPU_M1 37 ¢ AHB
Master [5]H /' AHB B2k H ez 11, H P T DATEEE: D9 8 AHB Z1 15
7%, BRI

R %EH “Enable AHB Master [6]”7, Il Gowin_ EMPU_M1 32 ¢ AHB
Master [7]f F* AHB B2k 3 e 00, H P ol DLIEL$: D9 8 AHB #1315
%, BAKH
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[& 3-16 AHB Master [1-6]ECE

' AHB Master [1-6] ? x

AHB Master [1-6] o

The Cartex-M1 Core of Gowin_EMPU_M1 interacts with AHB Master [1-6] black through AHB bus,
]l There are six AHB interfaces to extend AHB peripherals for users. The AHB Master [1-6] block is a
T fully verified block which can extend AHB bus to user to design more AHB peripherals.

Options

Configuration

AHB Master Address Size(MB)
Enable AHB Master [1]  0x80000000 16
Enable AHB Master [2] 0x81000000 16
Enable AHB Master [3]  Ox86000000 16

[] Enable AHB Master [4] 0x89000000 16

[] Enable AHB Master [5]  OxBAD0DODOO 16

[ Enable AHB Master [5]  0x8B000000 16 )

AHB Master [1-6]H F* AHB &S24 @+ 1 A dn bk A b bk = 8] 52 3,
n# 3-3 fros.

£ 3-3 AHB Master [1-6]341iEE X

AHB 24z 1 s 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

QAR PR AHB 97 4% 1B Y AHB S8 T 2SR AR i
&5, WWSHL MR

® Enable External Interrupts, /3 4 M RSN WG 5, AT RIS
W HE 5

® ik 4 MM S S5 AL, T Enable GPIO, Bl GPIO[15:0]
PN H W15 5 o

UART B E
X ¥ UARTO B UART1, A LLE$RACE UARTO 5 UART1, WK
3-17 fiin.
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® R iE#H “Enable UARTO”, JIJ Gowin EMPU_M1 3Z#F UARTO, ZRi\
KA

® R k#E “Enable UART1”, ] Gowin_ EMPU_M1 SZF UART1, EKiA
9\%'2—:[0

[E 3-17 UART B2 &

% UART ? X
UART g+t
[ 7]
The Cortex-M1 core of Gowin_EMPU_M1 interacts with UARTO/1 block through APB bus.The
UARTO/1 block is a fully verified block which can implement UART communication.The UARTO/1 block
contains two universal asynchronous receiveftransceiver, which suppart maximum BAUD rate at
921.6Kbit/s.
—{ UARTORXD UARTOTXD:
Options
— UARTIRXD UARTITAD: =i Configuration
Enable UARTD
Enable UART1

Gowin APB Bus

Timer B¢ B

X ¥THF Timer0 B¢ Timer1, 7] LLEFEAC & Timer0 2 Timer1, {114 3-18
FrR

® ik “Enable Timer0”, N Gowin_ EMPU_M1 37 F Timer0, ZRik
FK s

® IR i%EF “Enable Timer1”, N Gowin_ EMPU_M1 32 F Timer1, ERiA
?%I‘ﬂo
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& 3-18 Timer it B

2w Timer

Timer

— TIMERDEXTIN

— TIMER1ETIN

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

Gowin APB Bus

Options

Ten e
Enable Timer0
Enable Timer1

Cancel

WatchDog B E

M idi$TH+ WatchDog, 7] LLiEF#EALE WatchDog, 41 3-19 Friw.

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

BRINK T o
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[# 3-19 WatchDog B &

' WatchDog ? *

WatchDog o

The Cartex-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 runnin
over.

Options

Configuration

Enable WatchDog

Gowin APE Bus

RTC B2 E
XWtATH RTC, AfLAUEBERCE RTC, 4kl 3-20 As.
I #1%#% “Enable RTC”, Il Gowin_ EMPU_M1 3§ RTC, ZRil <.
i ' RTCSRCCLK #2 A\ 3.072MHz (i #hii N, RTC N 4A 1Hz.
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& 3-20 RTC F¢ &

&u RTC T 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 clock.

— RTCSROCLK
Options

Configuration

Enable RTC

Gowin APB Bus

DualTimer Bit &
X ¥ DualTimer, 7] LLUESECE DualTimer, W& 3-21 fizs.

R % F“Enable DualTimer”, ] Gowin_ EMPU_M1 37 #f DualTimer,
BRINK A

IPUG531-2.3 40(57)




3 TREAR 3.2 Wit
& 3-21 DualTimer Bt E
24 DualTimer ? X
DualTimer ffhlﬂ

IPUG531-2.3

The Cortex-M1 core of Gowin_EMPU_M1 interacts with DualTimer block through APB bus. The

DualTimer Block is a fully verified block which can implement dual counter

Gowin APB Bus

Options

Configuration

Enable DualTimer

Cancel

TRNG B &
MEHFTIF TRNG, mJPLEFACE TRNG, il 3-22 Fios.
1% FE “Enable TRNG”, ] Gowin_ EMPU_M1 3 #f TRNG, ZRil&

P
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[ 3-22 TRNG i B
% TRNG ? X
TRNG &
The Cortex-M1 core of Gowin EMPU_M1 interacts with TRNG block through APB bus.The TRNG
Block is a fully verified block which can implement true random number generator.
Options
Configuration
Enable TRNG
Gowin APB Bus
=
PCEE

MEHFTIF 12C, Al LLEFRECE 12C Master, 11K 3-23 .

® (nfiEk# “Enable 12C”7, Nl Gowin_EMPU_M1 3 #F 12C Master, ERiA
R
MR EA %k “Enable 12C”7, A LAECE 12C Master & 13578,

MR &S “Enable 12C 1/0”, NI 12C Master 375 INOUT i 02878, &
MSZHE IN. OUT. EN i 27, 2R\ SCH: INOUT i 1 285,

IPUG531-2.3
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& 3-23 I2C it &

Sl

? x

12¢ &

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.

Options

SDA (- Canfiguration

Enable 12C
Interface Type:
Enable 12C IO

Gowin APE Bus

SPI i &
KT IT SPI, ®]LLIE£ACE SPI Master, & 3-24 ffix.

R EFE “Enable SPI”, Il Gowin_ EMPU_M1 3 ¥F SPI Master, #Xi\
KMo
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&b 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 protocal.
MOS] i
— MIsD SCLK [
Options
Configuration
NSS [ Enable SPI

IPUG531-2.3

Gowin APB Bus

SD-Card Bt E
W4T IF SD-Card, #] LLik#%fc & SD-Card, 1K 3-25 k.
® ik F “Enable SD-Card”, NIl Gowin_EMPU_M1 %7 SD-Card, %t
KM
® i1 SD_SPICLK, AZii#: N\ 30MHz [P £hfi A o
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[& 3-25 SD-Card fit B

SD-Card 7 x

SD-Card o

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

SD_CHECKIN Enable SD-Card

Options

SO_CARDINIT [—#= Configuration

Gowin APB Bus

APB Master [1-16]EL &

X F 4T APB Master [1-16], 7] LLE#CE APB Master [1-16], 414

3-26 flr.

% F “Enable APB Master [1]”, Il Gowin_ EMPU_M1 37§ APB
Master [1]1H /" APB 2y ez, H - n] UFESLE: 9 e APB #1515
7%, BRIAK A

W& “Enable APB Master [2]”, ] Gowin_EMPU_M1 7 APB
Master [2]F F* APB &2 410, H - al DAFE i O3 APB 415
R %EH “Enable APB Master [3]”, ] Gowin_ EMPU_M1 37 F APB
Master [3]H /' APB 2™ ez, H - n] UFESbE: 4 e APB #1515
7%, BN

f%%3% “Enable APB Master [4]”, 1l Gowin_ EMPU_M1 % APB
Master [4]F ' APB &2y 410, H -l DAFE i O3 APB A1k
Rk “Enable APB Master [5]”, M Gowin_ EMPU_M1 3 #f APB
Master [5]H ' APB 2 ez, H ] UFESbE: 4 e APB A5
7%, BN

kP “Enable APB Master [6]”, Nl Gowin_ EMPU_M1 7 £F APB
Master [6]H F* APB &2y 4 11, H -~ n] UFE L 9 e APB #1314
7%, BRI M
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WRES “Enable APB Master [7]”, ] Gowin_EMPU_M1 7 APB
Master [7]H /" APB &2y 4211, H /- n] UFE LB 9 APB A3 15
7%, BRI M

Rk “Enable APB Master [8]”, ] Gowin_ EMPU_M1 37 ¢ APB
Master [8]H ' APB 244 10, H P rl DIEHE O R APB 41
ik “Enable APB Master [9]7, ] Gowin_ EMPU_M1 =7 £F APB
Master [9]H /' APB &2y 4211, H /- n] UFE LB 9 e APB #1315
7%, BRI

ik “Enable APB Master [10]”, 1l Gowin_ EMPU_M1 ¢ APB
Master [10]/ )" APB S 28y g1, FH Pl DAELEE T i APB 40
Rk “Enable APB Master [11]”7, Il Gowin_ EMPU_M1 > #§ APB
Master [11]7 /" APB R340, ol DIZE 9 APB #h3
W, BRARH;

W% “Enable APB Master [12]7, ] Gowin_ EMPU_M1 37 £} APB
Master [12]/ )" APB S 26y g1, H Pl DAZELEE T i APB 40
R %EHE “Enable APB Master [13]”, ] Gowin_ EMPU_M1 2 #f APB
Master [13]/1 )" APB S 2k @iz 10, F P Al LAZE I 119 g APB 4R
W, ERARH;

W% “Enable APB Master [14]”, ] Gowin_ EMPU_M1 37 £} APB
Master [14]/ )" APB S 26y g, Pl DAZE L O g APB M
W, BRI

R %EH “Enable APB Master [15]”, Il Gowin_ EMPU_M1 32 ¢ APB
Master [15]/ )" APB S 2k gz, FH Pl DAZE L O g APB M
W, BN

WmREF “Enable APB Master [16]”7, Il Gowin_EMPU_M1 ¥ £ APB
Master [16]H] )" APB My Jgfz 1, F P Al IZE B 2 APB 4R
W, BINKH,
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& 3-26 APB Master [1-16]EC &
' APB Master [1-16] ? x
APB Master [1-16] P

IPUG531-2.3

] ot
— ] oiiscoan
— e

S pUp—

— e

— PR DI
— DA
— ez

S O O O A 0 0 O O O A v AR O S A R R

Gowin APB Bus

The Cortex-M1 Core of Gowin_EMPU_MT1 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 block which can extend APB bus to user to design more APB peripherals,

Options
Configuration
APB Master Address Size(MB) -
Enable APBE Master [1] 0x60000000 1
Enable APB Master [2] 0x60100000 1
Enable APB Master [3] 0x60200000 1
[ Enable APB Master [4] 0x60300000 1
[ Enable APE Master [3] 060400000 1
[ Enable APB Master [8] 060500000 1
[ Enable APE Master [7] OxB0600000 1
[1 Enable APB Master [8] 0x60700000 1
[] Enable APE Master [9]  0x50800000 1
[ Enable APE Master [10]  0x50900000 1
[ Enable APB Master [11]  0x60A00000 1 w

Cancel

APB Master [1-16]H1/" APB /& 24 i 1% 1 A dh ik ANt bk 2 1) %€ X,

W% 3-4 ffizs.

3% 3-4 APB Master [1-16]#31E & X

APB £ GESYERa kiR 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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AR AL APB 3 8 B3R APB A1 ER v it 2SR AN R
55, WSHLN AT

® Enable External Interrupts, H/3 4 M RIS WG 5, AT EIH
W TS 5

® R Bk 4 MMEBHWESIAEH, W Enable GPIO, LA GPIO[15:0]
BAAN A KT E 5

PSRAM it B
WifiFTH PSRAM, ] LUAFALE PSRAM, Wik 3-27 Fix.

® Ei%EF “Enable PSRAM”, Il Gowin_EMPU_M1 % #f PSRAM, &k
VCSEE

® (LI F## Gowin_ EMPU_M1 PSRAM:
- GW2AR-18 C fit QFN88P
- GW2AR-18 C fii. QFN88PF
- GW2AR-18 C fiZ eLQFP144P

- GW2AR-18 C ffx eLQFP144PF
3-27 PSRAM B E

W PSRAM ? x

PSRAM &

The Cortex-M1 Core of Gowin_EMPU_M1 interacts with PSRAM block through AHBE bus.

The PSRAM Memary 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

Options

e
= pam rremany ok Configuration

pasain s n{ 1) el Enable PSRAM

Gowin AHB Bus
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3.3 APt

® ik Gowin_ EMPU_M1 L& 5, 774 Gowin_EMPU_M1 REF 15115

® s:fl{t, Gowin_EMPU_M1 Top Module;

® S/t ##: Gowin_ EMPU_M1 Top Module 54 1 #it, JEK
SEHE ) RTL it

3.4 4R

SERH P RTL Wit )E, RAE A R RARFI & 25 H 0 10, A1)

LI
RIS P EER, 72 AR P 20 R SCA

IR AR P2 v, 5% SUG935, Gowin il YIFEL 4115 5,
SUG1018, Arora Vi1 PEL) /1 155 -

3.5 i E

3.5.1 ZFHIAMALE
Bl & “Synthesize > General” &%k, & 3-28 fian.
® RIFW ISR Z AR AR, ELE “Top Module/Entity ”;
® RYE B R SERR SR T R AR, FCE “Include Path”;
® Jit#E “Verilog Language”, 41 System Verilog 2017

3-28 LRHIEARE
W Configuration X
Synthesize
v Global General
General Synthesis Tool: (®) GowinSynthesis

Constraint =
onstraints Top Module/Entity: |cm17demo |

v Synthesize

General Include Path: | |

v Place & Route TclPre | |

General
GowinSynthesis

Voltage
Place Verilog Language: |System Verilog 2017 ~
Route
Dual-Purpose Pin Looplimit: 2000 -
Unused Pin [] Show All Warnings
v BitStream [] Disable Insert Pad
General [ Ram R/W Check
sysControl

Feature sysControl

Cancel Apply
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3.5.2 Post-Place File Bt &

AT A Gowin_ EMPU_M1 B gmfs w it F 4tk 5 sk &3R80 F
|7, NI E “Place & Route > General > Generate Post-Place File” ik
i, 74 Post-Place File, W& 3-29 Fi/x.

& 3-29 Post-Place File Bit &

W Configuration X
Place & Route
v Global
oba Category: |All ~ Reset all to default
General
Canstraints Label Value
¥ Synthesize Generate SDF File False

General Generate Post-Place File

+ Place & Route

Generate Post-PnR Verilog Simulation Model File  False

G | . . ,

snera Generate Post-PnR VHDL Simulation Model File False
Voltage . -

Generate Plain Text Timing Report False

Place
R Promote Physical Constraint Warning to Error True

oute
Dual-Purpose Pin Show All Warnings False
Unused Pin Report Auto-Placed 10 Informatian False

v BitStream
General

sysContral

Feature sysControl
Generate post-place file only included locations of BSRAM. Default: *.posp.

Cancel Apply

3.5.3 Dual-Purpose Pin B &

R Gowin_ EMPU_M1 {# [ /4t SPI-Flash Memory F #5553,
. & “Place & Route > Dual-Purpose Pin” 5, & MSPI i 151 CPU
i Y@ e, SUARERREm N EH, ikl 3-30 frs.

3-30 Dual-Purpose Pin B2 &

@ Configuration *

Dual-Purpose Pin

R
Global [] Use JTAG as regular 10
General

; Use SSPI lar 10
Constraints O use as regular

v Synthesize Use MSPI as regular 10
General [] Use READY as regular IO

v Place & Route [] Use DONE as regular IO
General

[] Use RECONFIG_N as regular 10

Valtage
Place [1 Use 12C as regular 10
Route Use CPU as regular 10

Dual-Purpose Pin
Unused Pin

“ BitStream
General
sysControl

Feature sysControl
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3.5.4 Bitstream i &

fil & “Bitstream > General” #E£5i, J1/& “Print BSRAM Initial Value”,
ﬁﬂ@ 3'31 Fﬁﬂ—‘—\‘c

3-31 Bitstream At &

w Configuration X

BitStream

L
global Enable CRC Check
General
i Enable C
Caonstraints [ Enable Compress

v Synthesize [] Enable Encryption
General Key(Hex):

“ Place & Route

Enable Security Bit
General
Secure Mode
Voltage

Place Power On Reset Monitor

Route Print BSRAM Initial Value

Dual-Purpose Pin Bitstream Format: | Text
Unused Pin

v BitStream
General
sysControl

Feature sysControl

Cancel Apply

4T s R 454 T E GowinSynthesis, 58 ik RTL % it 44,
ﬁﬂ@ 3-32 Fﬁﬂ—_‘—\‘o

B 3-32 54

GOWIN FPGA Designer - [C:i\Users\iukai\Desktop\cm1_demo\implh\gwsynthesis\cm1_demo_syn.rpt.html] - o x
[ Ele Edit Project Tools Window Help - ax
O T e <
S s Synthesis Details
| Design Summary
p— Synthesis Messages
v [ User Constraints Y g Top Level Module cm1_demao
[T FloorPlanner Synthesis Details Running parser:
=3 CPU time = Oh Om 2s, Elapsed time = Oh Om
7 Timing Constraints Editor Resource 25, Peak memory usage = 259.123MB
] Running netlist conversion:
~ (D) synthesize Resource Usage Summary CPU time = Oh Om 0, Elapsed time = oh 0m
il § 0s, Peak memory usage = OMB
Synthesis Report Resource Utilization Summary Running device i\(wdepgndent optimization:
Netlist Fil Timing Optimizing Phase 0: CPU time = 0h Om
etist Hle 0.515s, Elapsed time = Oh Om 0.516s, Peak
v [ Place & Route Clock Summary memory usage = 259.129MB
Optimizing Phase 1: CPU time = 0h Om
Place & Route Report Max Frequency Summary 0.328s, Elapsed time = 0h Om 0.323s, Peak
Timing Analysis Report Detail Timing Paths Informations meguoti%i‘i\sﬁgi’;aszgzl-légmEime - oh om
Ports & Pins Report 0.421s, Elapsed time = Oh Om 0.421s, Peak
- memory usage = 259.129MB
l/},‘i Programmer Running inference: -
,
Design  Process  Hierarchy i Start Page Design Summary ol cml_demo_syn.rpthtml
Censole &8 x

a —
[6@%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[88%] Tech-Mapping Phase 3 completed
[90%] Tech-Mapping Phase 4 completed
WARN (NL®@82) : The module "Gowin_APB2 Decoder™ instantiated to "u_multiple 1" is swept in optimizing(’
[95%] Generate netlist file "C:\Users\liukai\Desktop‘\cml_demo\impl\gwsynthesis\cml_demo.vg" completed
[180%] Generate report file "C:\Users\liukai\Desktop‘\cml_demo\impl\gwsynthesis\cml_demo_syn.rpt.html"” completed
GowinSynthesis finish

top\cml_demo

< >

%

Console | Message
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3.7 A J AR £k

e LRI,

3.7 et Lk

B &% SUG100, Gowin A1 15

AT E = B A R A 26 T B Place & Route, SEiifi Ak, 7=
AERE A BRSSO, Wik 3-33 AT

3-33 ek

{# GOWIN FPGA Designer - [CAU:

]

Process.

liukai\Desktop\em1_d

¢ Ele Edit Project Tools Window Help

v (D Place & Route

= Place & Route Report
= Timing Analysis Report
= Ports 8 Pins Report

i Programmer

Design  Process  Hierarchy

Console

Resource Usage Summary
Plateg Route Process

1/0 Bank Usage Suimmary

Global Clock Usage Summary

Global Clock Signals

Pinout by Port Name

All Package Pins_—
Total Time and Memory Usage

Start Page

Design Summai

phpnricm1_demo.rpt.html] - o x
& x
) =7 eI e
Lﬂ % oo # Iz L X N pa -
PnR Details B
- PnR Messages Running placement:
il Placement Phase 0: CPU time = Oh Om 3s, Elapsed time = 0h Om 3s
= PnR Details Placement Phase 1: CPU time = Oh Om 0.886s, Elapsed time = Oh Om 0.886s
Resource Placement Phase 2: CPU time = Oh Om 14s, Elapsed time = Oh Om 14s

Placement Phase 3: CPU time = Oh Om 6s, Elapsed time = Oh Om 6s

Total Placement: CPU time = Oh Om 24s, Elapsed time = Oh Om 24s
Running routing:

Routing Phase 0: CPU time = Oh Om 0.005s, Elapsed time = Oh Om 0.005s

Routing Phase 1: CPU time = Oh Om 11s, Elapsed time = Oh Om 11s

Routing Phase 2: CPU time = 0h Om 0.211s, Elapsed time = Oh 0m 0.211s

Routing Phase 3: CPU time = 0h Om 0s, Elapsed time = 0h Om 0s

Total Routing: CPU time = Oh Om 12s, Elapsed time = Oh Om 12s
Generate output files:

CPU time = Oh Om 2s, Elapsed time = 0h O0m 2s

CPU time = Oh Om 38s, Elapsed time = 0h Om 38s, Peak memory usage = 645MB

ry 7 cm1_demo_syn.rpthtml em1_demo.rpt.html

Mon Jun 3 11:19:52 2024

T
Running timing analysis......
[95%] Timing analysis completed
Placement and routing completed
Bitstream generation in progress
Bitstream generation completed
Generate file "C:\Users\liukai\Desktop\cml_ demo\impl\pnricml_demo.pin.html” completed
Generate file "C:\Users\liukai\Desktop\cml_demo\impl\pnricml_demo.rpt.html” completed
Generate file "C:\Users\liukai\Desktop\cml, _

Generate file "C:\Users\liukai\Desktop\cml_demo\impl\pnricml_demo.tr.html"” completed

demo\impl\pnricml

demo.rpt.txt” completed

%

Console ~ Message

iR & TR MME R T7%, 1§27% SUG100, Gowin = I fFH /751 -

3.8 T#;

IEATE = IR N4 T B Programmer, T #REAEEHRD  SCH:

Em = IR a2 2k i, T T4 T A Programmer, .
i Programmer 3¢ #.# “Edit/Configure Device” & T. H.#* Configure Device

o1 . . .
“38”, FTH “Device configuration”.

AN RIT R MR B B g (LittleBee) ZX ik FPGA 74, H“ITCM Select”
BCE N “Internal Instruction Memory”, W FEGETIACE, W&l 3-34 Fis.

® “Access Mode” THi%l#, i%EF “Embedded Flash Mode” i1,

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

® “Programming Options > File name” £, 5| N7 E N LE 3

(EHSELE

® FHii “Save”, SEMMEMT TSI T L IUAC & -

IPUG531-2.3
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& 3-34 /NEE LittleBee 2% Embedded Flash Mode Ft &

W Device configuration ? >

Terice Operation
focess Mode: Embedded Flash Mode -

Operation: embFlash Eraze, Frogram -

Eraze and program the embedded flash Make swre the config frequenew
must be less than ZEMhz.

Frogramming Options

File name: |E:fdesktnpfmcu_test,-'rmlffsfgnwin_empu_ml_@c. f= | | . |

D User Flash Initialization

Save Cancel

WRIF KRR /N &% (LittleBee) F & FPGA 7=, “ITCM Select”

B & A “External Instruction Memory”, Hi%&#t ik UserFlash {E NiE4 17
fities, W FEETECE, W& 3-35 Fis.

“Access Mode” FHi%#, £ “MCU Model L” 1T,

“Operation” FHi %13, 1% # “Firmware Erase, Program” 5 “ Firmware
Erase, Program, Verify” &,

“Programming Options > File name” &1, 5| N7 N4 mLE 5T
P

“FW/MCU/Binary Input Options > Firmware/Binary File” i%£5ii, 5| N7
TR AT AR Bt Binary U
i “Save”, [AIN 58 A B T HAG IR SR TR g AR 1 1T Binary Ui
T EGE TG E
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[ 3-35 /VE¥E LittleBee Fik MCU Mode B &
Wi Device configuration ? >
Terice Operation
Access Mode: MCU Mode L -
Operation: Firmware Erasze, Frogram -
Firmware Erasze, Program
Frogramming Options
File name: |E:/desktop/mou_test/ml/ f=/zowin_empu_ml_Se. f=
User Flazh Initialization
FYAMCU Binary Input Options
Firmware/Binary File: |E:,-"'desktopfmcu_testfml;’]{eilﬂed. bin | | .. |
Save Cancel
W KRR EE (Arora) Kk FPGA 7=, TFHOETEE, &l
3'36 ﬁﬁ}j_‘—\‘o
® “Access Mode” THi%l#, iL#t “External Flash Mode” &1,
® “Operation” F %13, ¥ exFlash Erase, Program thru GAO-Bridge”
&% “exFlash Erase, Program, Verify thru GAO-Bridge” i .
® “Programming Options > File name” #&i, 5| N5 N & 161kt
P
“External Flash Options > Device” i1, %4 “Generic Flash”.,
“External Flash Options > Start Address” &3, % &}y “0x000000”.
Hify “Save”, SERUEARR TSROSO T BUE DI & .
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% 3-36 =B (Arora) ZXi%& External Flash Mode B &
W Device configuration ? >
Terice Operation
focess Mode: External Flash Mode -
Operation: exFlazh Erasze, Frogram theu GAD-Fridge -
exFlash Erase, Program thru GAO-FBridsge
Frogramming Options
File name: |E:/desktop/mou_test/ml f=/zowin_empu_ml_BGeo. fs | | . |
Uzer Flash Initialization
External Flash Options
Device: Generic Flash -
Start Address: Q000000
Save Cancel
WERFF MBI %K Arora V FPGA 7=, FEUETIRCE, WKl 3-37 Fis.
“Access Mode” THi%3, #E#F “External Flash Mode 5AT” &% .
“Operation " F #1413 , £ #“exFlash Erase, Program 5AT "5{“exFlash
Erase, Program, Verify 5AT” &,
® “Programming Options > File name” #&i, 5| N5 N & 161kt
i SCA: o
“External Flash Options > Device” i£1ji, %4 “Generic Flash”.
“External Flash Options > Start Address” &3, % &}y “0x000000”.
iy “Save”, SERUEARR TSROSO R BUE DI & .
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[ 3-37 Arora V External Flash Mode B. B
W Device configuration ? >
Terice Operation
focess Mode: External Flash Made BAT -
Operation: exFlash Erasze, Frogram BAT -
exFlash Erase, Program BAT
Frogramming Options
File name: |fTesktop/zwBast/zowin_empa_ml fimpl/por/gowin_empu_ml. f5| | . |
Uzer Flash Initialization
External Flash Options
Device: Generic Flash -
Start Address: Q000000
Save Cancel
5% Device configuration j5, .7 “Programmer” T HA%
Program/Configure® “& 7, "N &R AF B TSI S/ Can S 2 /N3 i (LittleBee
Kk MCU Mode, I [EE N #x - 4mfE ¥ 11 Binary SCHF).
T T H Programmer (7%, 2% SUG502, Gowin
Programmer /5 /' 75/ »
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4 %t

IPUG531-2.3

4 S5

Gowin_EMPU_M1 #2225 %t
...\ref_design\FPGA_RefDesign\DK_START_DDR2_GW5A25 V1.0\g
owin_empu_m1

...\ref_design\FPGA_RefDesign\DK_START_GW1N9_ V2.1\gowin_em
pu_m1

...\ref_design\FPGA_RefDesign\DK_START_GW2A18 V2.0\gowin_e
mpu_m1

...\ref_design\FPGA_RefDesign\DK_START_GW2A55 V1.3\gowin_e
mpu_m1

...\ref_design\FPGA_RefDesign\DK_START_GW2AR18 V1.1\gowin_
empu_m1
...\ref_design\FPGA_RefDesign\DK_START_GW5A25 V2.0\gowin_e
mpu_m1

...\ref_design\FPGA_RefDesign\DK_START_GWJ5AT138 V2.1\gowin

_empu_m1

...\ref_design\FPGA_RefDesign\Tang_ MEGA_138K_Pro_Dock\gowin

_empu_m1

Gowin_EMPU_M1 $2 it i 7 2% it

...\solution\Embedded Memory\ref design\FPGA_RefDesign\gowin_e
mpu_m1

...\solution\External_Memory\ref design\FPGA_RefDesign\gowin_em
pu_m1
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