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Gowin_EMPU_M1 (21%, 3 LULOREENE EN TV ET(Y 1-1),

X117 —%T 7 F %
Cortex-M1
W\L :; """"" DEBUG |
ITcM Cortex-M1 DTCM
AHB-Lite
T e e S A ey | e e s

(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]

LUl 1:Cortex-M1 =27 ITCM(# 3 AE V), DTCM(T—& A E V),

L~UL 2 0 AHB XA XY GPIO, CAN, Ethernet, DDR3 Memory,
PSRAM Memory, SPI-Flash Memory, AHB Master [1-6],

L~ 3:APB /2 A UARTO, UART1, Timer0O, Timer1, Watch Dog,
RTC. TRNG. DualTimer, 12C Master, SPI Master. SD-Card. APB Master
[1-16].
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- WRRTREZRNA N A — 4
- MBIV AT AL AZDY My T 4 T U
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NVIC

MR FTREZRSMETE 0 IAZ D% - 1, 8, 16, 32
— P — DHLIR A DA %®40@M%ﬂ%%@ﬁﬁﬂﬁ
4 SO

Tut P ORREIT, FIVIALLBICAL & HBRIZRF S, FID
IABALERDNHE T4 5 LARRE DY B EAYICIE T

FRy TV AT b

kAT a B LT, TR VAT LA A T7I2TEET,

TNy JU AT APA T OHA . Cortex-M1 27 IET Ny 7V AT 4
ZHAR—hrLEEA,

TRy T AT ANF v DOE . Cortex-M1 a7 X7 Ny 7 A5 A
Y R—KLET,

- Z(full)E— K &S (reduced)E— R

a) 7/LE— R :4-50 BreakPoint Unit & 2 ->® Data Watchpoint
b) f§%E— K : 2 ->® BreakPoint Unit & 1 - Data Watchpoint
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IN—FY=T - T—%7 7 Fx 13 Y AT AAR— |

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

Memory
® ITCM: s m AEY TY
- PNESma AEY M A AT VAR — b

- NEGE AT Y O A X IARERRFTHE
(1/2/4/8/16/32/64/128/256/512KB)

- WERE A E U OYIME ISR FTEE
®@ DICM: 7 —HFAEY
- T =2 AU AT —F A€ Y R— b

- NET—H AE Y OV A R IIAERLTRE
(1/2/418/16/32/64/128/256/512KB)

2y hN—FRU=T7RER
® Normal t— K

® Small £—F

1.2.2 DT AT A

® AHB "X IBXWUGPIO, CAN, Ethernet, DDR3 Memory, PSRAM
Memory, SPI-Flash Memory, AHB Master [1-6] ;

® APB NA, BXLWUARTO, UART1, TimerO, Timer1, Watch Dog.
RTC.DualTimer. TRNG. I2C Master. SPI Master, SD-Card, APB Master
[1-16].

1.3 AT AFR— b
Gowin EMPU M1 ¥ 27 A DR— hDEFEEFE 1-1 IR LET,

#11AR—+—&

BE(E _ EF2—
o CEENET "
HCLK AH |1 VAFAI T Y -
hwRstn AN 1 ATAYEY B -
LOCKUP ) 1 =17 ® Lockup fRHE -
HALTED 7 1 =17 @ Halt Debug JIKHE Debug
JTAG_3 AT |1 TRST
JTAG 4 AT |1 GND

Debug

JTAG 5 AT |1 TDI JTAG and
JTAG_6 AT |1 GND Serial
JTAG_7 At | 1 TMS/SWDIO Wire
JTAG_8 At | 1 GND
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1N N—RT T « T—%F 7 Fx 1.3V AT LAFR—F

i /0 “’f‘f) B e
JTAG 9 AT |1 TCK/SWDCLK
JTAG_10 AT |1 GND
JTAG_11 A7) |1 RTCK
JTAG_12 A7) |1 GND
JTAG 13 AHAT |1 TDO/SWO
JTAG 14 A7 |1 GND
JTAG 15 AHAT |1 RESET
JTAG 16 A7 |1 GND
JTAG_17 AT |1 NC
JTAG 18 AT |1 GND
EXTINT AT | [8:0] | JRERAMEHEI A AT NVIC
GPIO A | [15:0] | GPIO A GPIO I/0
GPIOIN AA1 | [15:0] | GPIO A/
GPIOOUT M7 | [15:0] | GPIO /) SOF:_OVO
GPIOOUTEN 7 | [15:0] | GPIO /1A % —7 L
UARTORXD AT 1 UARTO %18

— UARTO
UARTOTXD 7 1 UARTO %3
UART1RXD AT 1 UART1 {5

— UART1
UART1TXD 7 1 UART1 418
TIMEROEXTIN AT 1 Timer0 #ME] 0 A Zx Timer0
TIMER1EXTIN AT 1 Timer1 #MERE] 0 A Zx Timer1

0y —A
RTCSRCCLK A |1 §2T %gKHZ/ 7 IR RTC
SCL AT |1 YT say
- [2C 110
SDA AT |1 ST F—H
SCLIN AT 1 YIUTIN e Ty N
SCLOUT ) 1 ST say 7
NA . N X

SCLOUTEN H |1 i;;’” a7 WA o0
SDAIN AS |1 YT T AT non-I/O
SDAOUT o 1 YT F—E
SDAOUTEN H |1 ;/Uj”/ T HAA R
MOSI 7 1 ~ AL —HHIAV—T AT
MISO AT 1 VAR —ATJA L —T ] SpI
SCLK o 1 A=A
NSS o 1 A L — T BRE5
SD_SPICLK AT 1 SPI 7 11w 7{5% SD.Card
SD _CLK 7 1 SD 7 my /{55
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1 NN—FRT T « T—%F 7 Fx 1.3V AT LAFR—F

4 0 “’j‘f) B L
SD_CS A |1 Fo vl MER
SD_DATAIN N T—H AT
SD_DATAOUT A1 T — X
SD_CARD_INIT A1 WL
SD_CHECKIN A |1 ANF =
SD_CHECKOUT A |1 HhF=vr
CAN_RX A |1 T—H AT CAN
CAN_TX A |1 T — 2
RGMII_TXC 7 1 RGMIl DFE 7 = > 7
RGMII_TX_CTL 7 1 RGMII ¢ 245 il i
RGMII_TXD Hi4 | [8:0] | RGMIl O%fETF—% Ethernet
RGMII_RXC N RGMIl OZfE7 v v o RGMII
RGMILRX_CTL | A |10 | RGMIl 0% (Z I Interface
RGMII_RXD A7 | [8:0] | RGMIl ®&Z{557—#
GTX_CLK N RGMII 125MHz 2 @ v 7 A7)
GMII_RX_CLK N GMIl DXZfE7 v v
GMII_RX_DV AT 1 GMIl DZAFA x—7 L
GMII_RXD A | [7:0] | GMIl {7 —%
GMII_RX_ER AT 1 GMIl D%2fE—= T — Ethernet
GTX_CLK N GMII 125MHz 7 = v 7 AJ5 | GMII
GMI_GTX_CLK T EE GMIl DEIE 2 1 v 7 Interface
GMIl_TXD Hi7 [7:0] GMIl DEFET —#
GMII_TX_EN A |1 GMIl DEFA R —T L
GMII_TX_ER A |1 GMIl DIE(ET T —
MII_RX_CLK N MIl DZAZ 2 7w 7
MIl_RXD AA | [3:0] | MIl OZEF—%
MII_RX_DV N MIl DZAZA 2—T L
MIl_RX_ER N MIl DZAET T —
MIl_TX_CLK AN |1 MIl D%IE 2 oy 7 I'\E/Itlfl‘emet
MII_TXD 7 | [8:0] | MIl OEET—X Interface
MIl_TX_EN ) 1 MIl ZE5 A R —7 v
MIl_TX_ER 1 MIl DI%(ET T —
MIl_COL AT 1 MIl DTEZ(E 5
MIl_CRS AT 1 MIl D U 7{E5
MDC HA |1 MDIO &7 1 v 7

- Ethernet
MDIO ATy |1 MDIO FHF — ¥
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1 NN—FRT T « T—%F 7 Fx 1.3 VA7 LAR— b
ME(E _ EU o —
N ﬁ B

4% /0 o 1) it ] i
GW5A 7341 2 & T 555
HOHIETTHY |

DDR_STOP_O H 1 DDR_MEM_CLK_| O A /7
TEHELES, T7T 47
Low
=P —MNnSATTEND A
EFY e f LB —Tx2—RA
2 7. GW2A 73 A Al
AT 5848, Z20rZay 7o
V—RZPLLOW 7 ey s

DDR_MEM_CLK_ | | AJy 1 Froidho oy 7295z
LN TEET, GWSHA T34
AT HHAE,. Z0r/a
v 7 1% PLL @ clkout2 IZ & >
THAOSNAVERH Y £
7,
DDR_MEM_CLK_| ® Y — =&
2N PLL OlEfEIC LA H A7 1
o7 DA, ZOR— &

DDR_LOCK_| AT 1 PLL @ pll_lock & 2%t L
F9, 2—H—/N PLL 2 H
LWEE., Z0OKR— 4 1
WCHEE L E 9,

DDR_RSTN_| AH 1 Ut v MER

DDR_INIT_COMPL o p

DDR_ADDR_O H | [13:0] 50;’(" 7 R, Column 77

DDR_BA O H [2:0] Bank 7 KL &

DDR_CS N O Hi7 1 Fv LY MER

DDR_RAS N _O H 1 Row7” KL 2z ho—7(Z5

DDR_CAS_N_O 9 1 (;oglmn 7T RLAA ha—7

DDR_WE_N_O t |1 Row & & A A R —T )L

> $EL (-

DDR_CLK_O i 1 DDR3 SDS/:M Rk En s
VA= ¥/ ARz

DDR_CLK N_O i 1 Ec)lDR_/CI‘_K_O &L bicERE
A
DDR3 SDRAM 7 & v 7 D A

DDR_CKE_O Hi7 1 eyt

DDR_ODT_O Hi7 1 A E VAZ BT o HI4E A

1 N =

DDR RESET N O | iti% 1 %DR3 SDRAM ® Y & v M3

DDR_DQM_O Wy | (o) | PR3 SDRAM ®7—si~
VA k=2

DDR_DQ_IO A7 | [15:0] | DDR3 SDRAM D5 — %
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1N—R =T - T —%T7 7 Fx% 1.3 VAT LAR— b
2 1o “‘f‘f) 0 S
DDR_DQS_I0 At | [1:0] ET;%DQAM PT—F AR

DDR_DQS 10 & & &)
DDR_DQS_N_IO AT | [1:0] BB
O_psram_ck s [1:0] I;S%IEAM R 57y 7
O_psram_ck_n Hi 77 [1:0] %—gig}gf ;;k blcEmfs
IO_psram_rwds A7 | [1:0] ;SQS\:'\Q)\Z Xi%%ﬂ 717
IO_psram_dq A7 | [15:0] | PSRAM 5 — %

. 1 - =K

O _psram_reset_n H 7 [1:0] ;S;Ril\ilz i ’; /}\ 1;1;;7 - "\D/I SRAM
O_psram_cs_n i [1:0] +~ Low emory
init_calib 7 1 MHHLSE TR 5

V77V A-rnuay7, #
psram_ref_clk AT) 1 WA R — ROKSFIRE

Z A

2 —HF—flpb AT S D A
psram_memory clk | A/ 1 EVENEZ vy 7, @I

PLL Ef5IC LD M7 2y 7
;LASH_SPI_HOLD g | 1 NG
FLASH_SPI_CSN A7) 1 AL —T @& RE
FLASH_SPI_MISO A7 1 v AL —ANJIAV—TH T SPI-Flash
FLASH_SPI_MOSI | AtiA | 1 A — A —T Ay | Memory
FLASH_SPI_WPN | AMiA | 1 NC
FLASH_SPI_CLK | AMiA | 1 yay s IEE
APB1PSTRB H [3:0] APB1 PSTRB
APB1PPROT H [2:0] APB1 PPROT
APB1PSEL o 1 APB1 PSEL
APB1PENABLE o 1 APB1 PENABLE
APB1PADDR ) [31:0] | APB1 PADDR
APB1PWRITE B |1 APB1 PWRITE APB1
APB1PWDATA H7 | [31:0] | APB1 PWDATA Master [1]
APB1PRDATA A1) [31:0] | APB1 PRDATA
APB1PREADY AT 1 APB1 PREADY
APB1PSLVERR AT 1 APB1 PSLVERR
APB1PCLK Hh 1 APB1 PCLK
APB1PRESET Hh 1 APB1 RESET
APB2PSTRB H77 | [3:0] | APB2 PSTRB APB
APB2PPROT 4 | [2:0] | APB2 PPROT Master [2]
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1NN—RUxT - T—F%T7 7 F¥% 1.3 VAT LR — b
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APB2PSEL 1 APB2 PSEL
APB2PENABLE 1 APB2 PENABLE
APB2PADDR 15 | [31:0] | APB2 PADDR
APB2PWRITE A | APB2 PWRITE
APB2PWDATA i/ | [31:0] | APB2 PWDATA
APB2PRDATA A7 | [31:0] | APB2 PRDATA
APB2PREADY A |1 APB2 PREADY
APB2PSLVERR A |1 APB2 PSLVERR
APB2PCLK Hh 1 APB2 PCLK
APB2PRESET A |1 APB2 RESET
APB3PSTRB i/ | [3:01 | APB3PSTRB
APB3PPROT i |[2:0] |APB3PPROT
APB3PSEL A1 APB3 PSEL
APB3PENABLE A 1 APB3 PENABLE
APB3PADDR i/ | [31:0] | APB3 PADDR
APB3PWRITE | APB3 PWRITE APB
APB3PWDATA H7 | [31:0] | APB3 PWDATA Master [3]
APB3PRDATA AJ1 | [31:0] | APB3 PRDATA
APB3PREADY N APB3 PREADY
APB3PSLVERR N APB3 PSLVERR
APB3PCLK Hh |1 APB3 PCLK
APB3PRESET A |1 APB3 RESET
APB4PSTRB i/ | [3:01 | APB4PSTRB
APB4PPROT i/ |[2:0] |APB4PPROT
APB4PSEL 1 APB4 PSEL
APB4PENABLE 1 APB4 PENABLE
APB4PADDR i/ | [31:0] | APB4 PADDR
APB4PWRITE | APB4 PWRITE APB
APB4PWDATA H7 | [31:0] | APB4 PWDATA Master [4]
APB4PRDATA A7) | [31:0] | APB4 PRDATA
APB4PREADY N APB4 PREADY
APB4PSLVERR N APB4 PSLVERR
APB4PCLK 1 APB4 PCLK
APB4PRESET 1 APB4 RESET
APB5PSTRB i/ | [3:01 | APB5PSTRB
APB5PPROT 4 |[2:0] | APB5PPROT APB
APB5PSEL 1 APB5 PSEL Master [5]
APB5PENABLE 1 APB5 PENABLE
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APB5PADDR 177 | [31:0] | APB5 PADDR
APB5PWRITE A1 APB5 PWRITE
APB5PWDATA i/ | [31:0] | APB5 PWDATA
APB5PRDATA A7 | [31:0] | APB5 PRDATA
APB5PREADY A |1 APB5 PREADY
APB5PSLVERR AF |1 APB5 PSLVERR
APB5PCLK 1 APB5 PCLK
APB5PRESET 1 APB5 RESET
APB6PSTRB i/ | [3:0] | APB6 PSTRB
APBBPPROT 7 | [2:0] | APB6 PPROT
APB6PSEL A 1 APB6 PSEL
APB6PENABLE A |1 APB6 PENABLE
APB6PADDR i/ | [31:0] | APB6 PADDR
APB6PWRITE A |1 APB6 PWRITE APB
APB6PWDATA i/ | [31:0] | APB6 PWDATA Master [6]
APB6PRDATA A7 | [31:0] | APB6 PRDATA
APBBPREADY N APB6 PREADY
APBBPSLVERR AJ |1 APB6 PSLVERR
APBBPCLK w1 APB6 PCLK
APBBPRESET w1 APB6 RESET
APB7PSTRB i/ | [3:0] | APB7 PSTRB
APB7PPROT 7 | [2:0] | APB7 PPROT
APB7PSEL 1 APB7 PSEL
APB7PENABLE A |1 APB7 PENABLE
APB7PADDR 177 | [31:0] | APB7 PADDR
APB7PWRITE A |1 APB7 PWRITE APB
APB7PWDATA 77 | [31:0] | APB7 PWDATA Master [7]
APB7PRDATA A7) | [31:0] | APB7 PRDATA
APB7PREADY N APB7 PREADY
APB7PSLVERR N APB7 PSLVERR
APB7PCLK w1 APB7 PCLK
APB7PRESET w1 APB7 RESET
APB8PSTRB i/ | [3:0] | APB8 PSTRB
APB8PPROT i/ | [2:0] | APB8 PPROT
APB8PSEL |1 APB8 PSEL APB
APBSPENABLE A |1 APB8 PENABLE Master [8]
APBSPADDR 77 | [31:0] | APB8 PADDR
APBSPWRITE |1 APB8 PWRITE
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APB8PWDATA i/ | [31:0] | APB8 PWDATA
APB8PRDATA A4 | [31:0] | APB8 PRDATA
APB8PREADY AB |1 APB8 PREADY
APB8PSLVERR AS |1 APB8 PSLVERR
APB8PCLK HAh |1 APB8 PCLK
APB8PRESET |1 APB8 RESET
APB9PSTRB 4 | [3:0] | APB9 PSTRB
APB9PPROT H5 | [2:0] | APB9 PPROT
APB9PSEL HA |1 APB9 PSEL
APB9PENABLE A |1 APB9 PENABLE
APB9PADDR i/ | [31:0] | APB9 PADDR
APB9PWRITE |1 APB9 PWRITE APB
APB9PWDATA M5 | [31:0] | APB9 PWDATA Master [9]
APB9PRDATA A4 | [31:0] | APB9 PRDATA
APB9PREADY N APB9 PREADY
APB9PSLVERR N APB9 PSLVERR
APB9PCLK HAh |1 APB9 PCLK
APB9PRESET HA |1 APB9 RESET
APB10PSTRB H5 | [3:0] | APB10 PSTRB
APB10PPROT H5 | [2:0] | APB10 PPROT
APB10PSEL HA |1 APB10 PSEL
APB10PENABLE Hh |1 APB10 PENABLE
APB10PADDR i/ | [31:0] | APB10 PADDR
APB10PWRITE |1 APB10 PWRITE szter
APB10PWDATA H5 | [31:0] | APB10 PWDATA [10]
APB10PRDATA A4 | [31:0] | APB10 PRDATA
APB10PREADY AJ |1 APB10 PREADY
APB10PSLVERR AJ |1 APB10 PSLVERR
APB10PCLK HA |1 APB10 PCLK
APB10PRESET HA |1 APB10 RESET
APB11PSTRB H75 | [3:0] | APB11 PSTRB
APB11PPROT H5 | [2:0] | APB11 PPROT
APB11PSEL |1 APB11 PSEL
APB11PENABLE HA |1 APB11 PENABLE |\A/|Z§ter
APB11PADDR H5  |[31:0] | APB11 PADDR [11]
APB11PWRITE Hh |1 APB11 PWRITE
APB11PWDATA H5 | [31:0] | APB11 PWDATA
APB11PRDATA A1 | [31:0] | APB11 PRDATA
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APB11PREADY AF |1 APB11 PREADY
APB11PSLVERR AF |1 APB11 PSLVERR
APB11PCLK HA |1 APB11 PCLK
APB11PRESET H |1 APB11 RESET
APB12PSTRB 4 | [3:0] | APB12 PSTRB
APB12PPROT H4 | [2:01 | APB12 PPROT
APB12PSEL HA |1 APB12 PSEL
APB12PENABLE A |1 APB12 PENABLE
APB12PADDR 4 | [31:0] | APB12 PADDR
APB12PWRITE |1 APB12 PWRITE |\A/|:§ter
APB12PWDATA H4 | [31:0] | APB12 PWDATA [12]
APB12PRDATA A7 | [31:0] | APB12 PRDATA
APB12PREADY AH |1 APB12 PREADY
APB12PSLVERR AH |1 APB12 PSLVERR
APB12PCLK HA |1 APB12 PCLK
APB12PRESET H |1 APB12 RESET
APB13PSTRB 4 | [3:0] | APB13 PSTRB
APB13PPROT tA4 | [2:01 | APB13 PPROT
APB13PSEL HA |1 APB13 PSEL
APB13PENABLE A |1 APB13 PENABLE
APB13PADDR 4 | [31:0] | APB13 PADDR
APB13PWRITE Hh |1 APB13 PWRITE Q:Ster
APB13PWDATA H4 | [31:0] | APB13 PWDATA [13]
APB13PRDATA A4 | [31:0] | APB13 PRDATA
APB13PREADY AS |1 APB13 PREADY
APB13PSLVERR AD |1 APB13 PSLVERR
APB13PCLK HA |1 APB13 PCLK
APB13PRESET H |1 APB13 RESET
APB14PSTRB H7 | [3:0] | APB14 PSTRB
APB14PPROT 4 | [2:01 | APB14 PPROT
APB14PSEL HA |1 APB14 PSEL
APB14PENABLE A |1 APB14 PENABLE
APB14PADDR H5  |[31:0] | APB14 PADDR |\A/|Z§ter
APB14PWRITE Hh |1 APB14 PWRITE [14]
APB14PWDATA H4 | [31:0] | APB14 PWDATA
APB14PRDATA AF1 | [31:0] | APB14 PRDATA
APB14PREADY AD |1 APB14 PREADY
APB14PSLVERR AD |1 APB14 PSLVERR
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APB14PCLK 7 1 APB14 PCLK
APB14PRESET 7 1 APB14 RESET
APB15PSTRB 7 [3:0] APB15 PSTRB
APB15PPROT 7 [2:0] APB15 PPROT
APB15PSEL Hi 77 1 APB15 PSEL
APB15PENABLE Hi 77 1 APB15 PENABLE
APB15PADDR H [31:0] | APB15 PADDR
APB15PWRITE S/ APB15 PWRITE Q':Eter
APB15PWDATA H ) [31:0] | APB15 PWDATA [15]
APB15PRDATA AT7 [31:0] | APB15 PRDATA
APB15PREADY NS 1 APB15 PREADY
APB15PSLVERR NS 1 APB15 PSLVERR
APB15PCLK 7 1 APB15 PCLK
APB15PRESET 7 1 APB15 RESET
APB16PSTRB i [3:0] APB16 PSTRB
APB16PPROT i [2:0] APB16 PPROT
APB16PSEL H 1 APB16 PSEL
APB16PENABLE H 1 APB16 PENABLE
APB16PADDR 7 [31:0] | APB16 PADDR
APB16PWRITE S/ APB16 PWRITE Q:Ster
APB16PWDATA H [31:0] | APB16 PWDATA [16]
APB16PRDATA AT [31:0] | APB16 PRDATA
APB16PREADY AT 1 APB16 PREADY
APB16PSLVERR AT 1 APB16 PSLVERR
APB16PCLK H 1 APB16 PCLK
APB16PRESET H 1 APB16 RESET
EXTFLASHOHSEL o 1 External Flash HSEL
EXTFLASHOHADD H7 [31:0] | External Flash HADDR
gXTFLASHOHTRAN 7 [1:0] External Flash HTRANS
EXTFLASHOHWRIT H7) 1 External Flash HWRITE

External
EXTFLASHOHSIZE | Hi/) [2:0] External Flash HSIZE Instruction
EXTFLASHOHBURS o [2:0] External Flash HBURST Memory
EXTFLASHOHPROT | tH7) [3:0] External Flash HPROT
E\XTFLASHOHWDAT Hh [31:0] | External Flash HWDATA
EéEiLASHOHMAST H7 1 External Flash HMASTLOCK
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EGE;LASHOHREAD 7 1 External Flash HREADYMUX
iXTFLASHOHRDAT AT [31:0] | External Flash HRDATA
EXTFLASHOHREAD NS 1 External Flash HREDAYOUT
YOUT
EXTFLASHOHRESP | AJj [1:0] External Flash HRESP
EéTFLASHOHMAST 7 [3:0] External Flash MASTER
EXTFLASHOHCLK H 1 External Flash HCLK
EXTFLASHOHRESE H 1 External Flash RESET
EXTSRAMOHSEL Hi 77 1 External SRAM HSEL
EXTSRAMOHADDR | 475 [31:0] | External SRAM HADDR
EXTSRAMOHTRAN H4 | [1:0] | External SRAM HTRANS
EXTSRAMOHWRIT H 1 External SRAM HWRITE
EXTSRAMOHSIZE o [2:0] External SRAM HSIZE
EXTSRAMOHBURS 7 [2:0] External SRAM HBURST
EXTSRAMOHPROT | /) [3:0] External SRAM HPROT
EXTSRAMOHWDAT | ) | 31:0] | External SRAM HWDATA
A External
EXTSRAMOHMAST 1 1 External SRAM Data
LOCK HMASTLOCK Memory
EXTSRAMOHREAD H 1 External SRAM
YMUX HREADYMUX
iXTSRAMOHRDAT AJ) | [31:0] | External SRAM HRDATA
EXTSRAMOHREAD AS 1 External SRAM
YOUT HREDAYOUT
EXTSRAMOHRESP | A7) [1:0] External SRAM HRESP
E)éTSRAMOHMAST o [3:0] External SRAM MASTER
EXTSRAMOHCLK Hi 77 1 External SRAM HCLK
EXTSRAMOHRESE H ) 1 External SRAM RESET
AHB1HSEL H 1 AHB1 HSEL
AHB1HADDR H [31:0] | AHB1 HADDR
AHB1HTRANS o [1:0] AHB1 HTRANS
AHB1HWRITE H 1 AHB1 HWRITE
. AHB

AHB1HSIZE H75 | [2:01 | AHB1 HSIZE Master [1]
AHB1HBURST Hi 77 [2:0] AHB1 HBURST
AHB1HPROT i [3:0] AHB1 HPROT
AHBTHWDATA i [31:0] | AHB1 HWDATA
AHB1HMASTLOCK | H7; 1 AHB1 HMASTLOCK
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AHB1HREADYMUX | /7 | 1 AHB1 HREADYMUX
AHB1HRDATA A7) | [31:0] | AHB1 HRDATA
AHB1HREADYOUT | A1 | 1 AHB1 HREDAYOUT
AHB1HRESP AJ1 | [1:0] | AHB1HRESP
AHB1HMASTER i/ | [3:0] | AHB1 MASTER
AHB1HCLK 1 AHB1 HCLK
AHB1HRESET 1 AHB1 RESET
AHB2HSEL 1 AHB2 HSEL
AHB2HADDR i/ | [31:0] | AHB2 HADDR
AHB2HTRANS 7 [1:0] | AHB2 HTRANS
AHB2HWRITE A1 AHB2 HWRITE
AHB2HSIZE i/ | [2:0] | AHB2 HSIZE
AHB2HBURST i/ | [2:0] | AHB2 HBURST
AHB2HPROT i/ | [3:0] | AHB2 HPROT
AHB2HWDATA 5 | [31:0] | AHB2 HWDATA AHB
AHB2HMASTLOCK | tH/1 | 1 AHB2 HMASTLOCK Master [2]
AHB2HREADYMUX | {77 | 1 AHB2 HREADYMUX
AHB2HRDATA A7) | [31:0] | AHB2 HRDATA
AHB2HREADYOUT | AJ1 | 1 AHB2 HREDAYOUT
AHB2HRESP A7) | [1:0] | AHB2 HRESP
AHB2HMASTER 7 | [3:0] | AHB2 MASTER
AHB2HCLK 1 AHB2 HCLK
AHB2HRESET A1 AHB2 RESET
AHB3HSEL 1 AHB3 HSEL
AHB3HADDR i/ | [31:0] | AHB3 HADDR
AHB3HTRANS 7 [1:0] | AHB3 HTRANS
AHB3HWRITE Hh 1 AHB3 HWRITE
AHB3HSIZE i/ | [2:0] | AHB3 HSIZE
AHB3HBURST /7 | [2:0] | AHB3 HBURST
AHB3HPROT i/ | [3:0] | AHB3 HPROT
AHB3HWDATA i/ | [31:0] | AHB3 HWDATA Q';'ier 3]
AHB3HMASTLOCK | {i/7 | 1 AHB3 HMASTLOCK
AHB3HREADYMUX | /7 | 1 AHB3 HREADYMUX
AHB3HRDATA A7) | [31:0] | AHB3 HRDATA
AHB3HREADYOUT | AJ) | 1 AHB3 HREDAYOUT
AHB3HRESP AJ1 | [1:0] | AHB3 HRESP
AHB3HMASTER i/ | [3:0] | AHB3 MASTER
AHB3HCLK 1 AHB3 HCLK
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AHB3HRESET A1 AHB3 RESET
AHB4HSEL A1 AHB4 HSEL
AHB4HADDR 7 | [31:0] | AHB4 HADDR
AHB4HTRANS 7 [1:0] | AHB4 HTRANS
AHB4HWRITE 1 AHB4 HWRITE
AHBA4HSIZE 7 | [2:0] | AHB4 HSIZE
AHB4HBURST 77 | [2:0] | AHB4 HBURST
AHB4HPROT 7 | [3:0] | AHB4 HPROT
AHB4HWDATA 7 | [31:0] | AHB4 HWDATA AHB
AHB4HMASTLOCK | H7 |1 AHB4 HMASTLOCK Master [4]
AHB4HREADYMUX | i1 | 1 AHB4 HREADYMUX
AHB4HRDATA AJ1 | [31:0] | AHB4 HRDATA
AHB4HREADYOUT | A/ | 1 AHB4 HREDAYOUT
AHB4HRESP A1 | [1:0] | AHB4 HRESP
AHB4HMASTER i/ | [3:0] | AHB4 MASTER
AHB4HCLK 1 AHB4 HCLK
AHB4HRESET 1 AHB4 RESET
AHB5HSEL 1 AHB5 HSEL
AHB5HADDR 7 | [31:0] | AHB5 HADDR
AHB5HTRANS 77 [1:.0] | AHB5 HTRANS
AHB5HWRITE 1 AHB5 HWRITE
AHBS5HSIZE 7 | [2:0] | AHB5 HSIZE
AHB5HBURST 7 | [2:0] | AHB5 HBURST
AHB5HPROT 7 | [3:0] | AHB5 HPROT
AHB5HWDATA 7 [31:.0] | AHB5 HWDATA AHB
AHB5HMASTLOCK | /1 | 1 AHB5 HMASTLOCK Master [5]
AHB5HREADYMUX | Hi/7 | 1 AHB5 HREADYMUX
AHB5HRDATA AJ; | [31:0] | AHB5 HRDATA
AHB5HREADYOUT | A1 |1 AHB5 HREDAYOUT
AHB5HRESP AJ1 | [1:0] | AHB5 HRESP
AHB5HMASTER 77 | [3:0] | AHB5 MASTER
AHB5HCLK 1 AHB5 HCLK
AHB5HRESET 1 AHB5 RESET
AHBBHSEL 1 AHB6 HSEL
AHBBHADDR 7 | [31:.0] | AHB6 HADDR
AHB6HTRANS 177 | [1:0] | AHB6 HTRANS ﬁ/lgther -
AHBBHWRITE 1 AHB6 HWRITE
AHBBHSIZE 7 | [2:0] | AHB6 HSIZE
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AHB6HBURST D [2:0] AHB6 HBURST
AHBG6HPROT D [3:0] AHB6 HPROT
AHB6HWDATA 7 [31:0] | AHB6 HWDATA
AHBG6HMASTLOCK | Hi /3 1 AHB6 HMASTLOCK
AHB6HREADYMUX | i/ 1 AHB6 HREADYMUX
AHBGHRDATA AT [31:0] | AHB6 HRDATA
AHBG6HREADYOUT | A/ 1 AHB6 HREDAYOUT
AHBBHRESP AJ | [1:0] | AHB6 HRESP
AHBG6HMASTER H 7 [3:0] AHB6 MASTER
AHBGHCLK H 7 1 AHB6 HCLK
AHBG6HRESET o 1 AHB6 RESET

14V Y—A{EFHE

Bz I3, A XN— 3 > D GW5EA-25 D4, Gowin_ EMPU_ M1 3 25
LD Y Y —AFEREIEFE 1-2 1IRT LB T,

F12V V—AFHE

: : REBIEES LUTs Registers | BSRAMs DSP Macros
Configuration
Cortex-M1 =7 25 2 (Debug i) | 5496 2551 32 (DPB) 2 (MULT27X36)

- AT I

}?;)”ex Mt 27722774 (NoDebug | 5050 | 4975 32 (SP) 2 (MULT27X36)
Cortex-M1 =27 27 . + GPIO,
SPI-Flash, 2x UART, 2x Timer, 12C,
SPI. TRNG, WDT, DualTimer, AHB 10957 5299 32 (DPB) 2 (MULT27X36)
Master [1]. APB Master [1]
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1.5 257 AOMEREDHE

1.5 ¥ 27 ADHREDHE
Gowin_EMPU_M1 > 27 A DMEREDRE X, F1-3 1R T LB Y T,
# 1-3 ¥ A7 AOMREOKEF

IPUG531-2.6J

— o | GWIN-9 | GW2A-18 | GW2A-55 | GW5AST-13 | GW5A-25 | GW5AT-60
T lCA=v (A=Y [(ChA—Y [ 8B A—TYa |(AN—Y | (BA—Y
A A . . . i . .

3 ) = V) 3 ) ) 3 ) a )
i
JE | 60MHz 100MHz 100MHz 125MHz 130MHz 130MHz
4

. | No

Rk debug Debug Debug Debug Debug Debug
ITCM | 8KB 32KB 32KB 32KB 32KB 32KB
aTC 8KB 32KB 32KB 32KB 32KB 32KB
il GPIO GPIO GPIO GPIO GPIO GPIO

A
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DK_START_GW2A18 V2.0
GW2A-LV18PG256C8/I7
GW2A-18(C N— 5 )

® DK START_GW1N-LVILQ144C615 V2.1
GW1N-LVILQ144C6/I5
GWIN-9(C "— 5 )

® DK START_GW2A-LV55PG484C817 V1.3
GW2A-LV55PG484C8/I7
GW2A55(C N— = 2)

® DK START_GW2AR-LV18EQ144C8I7 V1.1
GW2AR-LV18EQ144PC8/17
GW2AR-18(C /X— 3 V)

® DK START_GW5AST-LV138FPG676A V1.0
GWA5AST-LV138FPG676AC1/10
GW5AST-138 (B N — 0 5 1)

® TANG MEGA-138K_Pro_Dock
GW5AST-LV138FPG676AES
GW5AST-138 (B /13— 3 V)

® DK START_GW5A-LV25UG324 V2.0
GW5A-LV25UG324C2/11
GW5A-25 (A /3— 30 = 1)

® DK_START DDR2-GWS5A_EV25UG324S V1.0
GW5HA-EV25UG324SES
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GW5A-25 (A /3— 3 V)

® DK_DP_GWS5AT-LV60UG225 V1.0
GW5AT-LVB0UG225C2/11
GW5AT-60 (B /S— = )

227 N =T DNR—TU g v
2 M EHA— 3 2 : Gowin V1.9.11.02 (64-bit)

2.3 1P AR — v
Gowin ¥ 7 b7 = 71X, Gowin_EMPU_M1 O/ — R = 7 8%t & 1
B L OVERT AH7=D0 IP R — /L IP Core Generator 22t U E 4,
24 F 7 vu— RY—)b
Gowin V7 hU=T1X, By hA KNI —AT7 7 A VX T a— R4
% 7= @ Programmer Z 2 L £ 4,

Programmer O FH 5151220 Tk, [Gowin Programmer = —4 —7j
4 R(SUG502)] #ZHL T IZ&0),

25 et 7 v —
Gowin_ EMPU M1 /"— R = 7%t 7 1o — :

1. IP 4> — L IP Core Generator C Cortex-M1, APB /3 2 JE 2R
¥ L OVAHB /N 2 A3 2 HE Rk L. Gowin_ EMPU_M1 /~— K7 = 7
JEAAEKR LTI e M v A—FLET,

2. Gowin_EMPU_M1 Top Module % A > A % > 2{L L Cax—H —F A
v %A v F— kL. Gowin_ EMPU_M1 Top Module % m.—+—5 4 ¢
SNIEEE L X7,

3. WEENEXYA IV THINES 2 ET,

4. GowinSynthesis ZfiH L TAB L 7,

5. ANAET LS. FEREEY —/L® Place & Route # /T L TE v
AR =LA77 A NVEERLET,

6. ¥vrnu— RKY—)LThb Programmer ZfEH L TE Y hA R —A
TrANEE = RLET,
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311 a7 N OFHIER

Gowin V7 by =T Z#E) L%, A==2—/3—"T IFile >New--- >
FPGA Design Project--- | Z3&{R3 22>, Y — 33— (1] £721% [Quick
Start > New Project-] Z#27 Vv 7 LCruy=2 FEFHERLET(X
3-1),

K31 Fuedxy FOTHER

w
7 - 8 X
v I § o
0 D ®
Recent Projects: ~
Quick Start
= = [ =
W New ? X
v Projects ~
1 % FPGA Design Project
1| v Files I
|_& Verilog File
| VHDLFile .
— |5 Physical Constraints File
& Timing Constraints File v [x]
Message Create a FPGA design project. S
= - You will be able to add or create RTL sources, run synthesis,
(0) £, (0] 0] .
L © B place & route, and program your device.

Console Message
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312 7P/ FOARRE RZADRE
Tzl " EEANL, 7Yl OSSR EIRL £ 9(4 3-2),
K32 Fulxzs NaEAN

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 T3 ZADEFER

Series, Device, Device Version, Package. Speed. 3 X U Part Number
2R L E97(X 3-3),

%2 1%, DK_START_GWS5A-LV25UG324 V2.0 B R— R U 7 7 L
VA TP AL U DBREDORERRITIRD LB T

Series : GW5A

Device : GW5A-25

Device Version : A

Package : UBGA324

Speed : C2/11

Part Number : GW5A-LV25UG324C2/11
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X 3-3 T3 ZDFEIR

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 N\Clmber Device Device Version Package Speed  Voltage

GW5A-LV25UG324C2/11 GW5A-25 UBGA324

= Back Cancel

=4
2

314 7uP =7 MERDOTET
X 3-4 1279, Tl NOERESE T LET,
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

32— KU = TE&E
IP Core Generator Zffi /] L T Gowin_EMPU_M1 /~— R = 7% 5t %
ERL - ZER L E T,
A ==a—/5 [Tools > IP Core Generator] % &EiIR$ 570y, Y —/LN
— [€8 | %R LT IP Core Generator % il = £,

[Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_EMPU_M1 2.1) Z3#{R L £ 9([X 3-5),
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X 3-5 Gowin_EMPU_M1 D3&iR

{4/ GOWIN FPGA Designer - [IP Core Generator] - o X
s Fle Edit Project Tools Window Help - & x
b B g s o BT o2 |
0 g 2 A BDeEFE @82
Decioh B X Target Device: [GWSA-LV25UG324C2/11
v gowin_empu_m1 - [C\Userslivk... | [~ |
[&] Gwsa-Lvasuss2acai R .
Nome version |8 Gowin_EMPU_M1
BackGround Configuration - -
DSP and Mathematics R
Interface and Interconnect Information
Memory Control
v Micropracessor System Type: Gowin_EMPU_M1
Bus Bridge Vendor: GOWIN Semiconductor
Bus Interconnect
Hard-Core-MCU
Peripheral Summary
v [ Soft-Core-MCU
&b Gowin EMPU_M1 21 Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
" Gowin_PicoRV32 14 Cortex-M1 is intended for deeply embedded applications that are integrated into
v GOWIN FPGA. Cortex-M1 is ARM architecture v6-M, supports thumb instruction
Multimedia set architecture. There is an operating system extension option, if this option is
SerDes implemented, functionality within the processor is enable that is capable of
Deprecated . running an operating system. Data endianness is configurable. Instructions and
< 3 system control registers, debug rescurces and debugger accesses are always -
Design  Pracess  Hierarchy P Start Page Design Summary 5 1P Core Generator (]
Message 8 x
Console  Message

Gowin_EMPU_M1 IP Core ZBi & %9, ¥ 3-6 [TRT & 9512,
Gowin_EMPU_M1 ® <+ A5 AlZ. Cortex-M1 =17, APB /S A &0 Hg5:
¥ LN AHB AR JEIBE AR THERC S I TV E T,
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X 3-6 ¥ AT LhDRERR

W Gowin EMPU M1

General

Device: [cwsa-25

| Device Version: [A

Part Number: | GWSA-LV25UG324C2/11

Create In: |C:\U5ers\liukai\Desi-ctop\gowin_empu_m1\src\gowin_empu_m1
Language: Verilog ~
Cortech1
R S DEBUG |
o
AHB-Lite
AHE Bus
o] o] ] [
APB Bus
AHB ZAFE
Watch Dual PE Master|
‘UﬂRTO‘ ‘UAR'”‘ ‘Trrerﬂ‘ ‘Tlrrer'\ ‘ Deg ‘ ‘ RTC ‘ ‘TRNG ‘ Timer ‘ 12C ‘ ‘ SPI ‘ ‘SD-Card r[.l_.m]
=
&l
&

Cancel

IPUG531-2.6J
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3.21 27 VAT LDERK

IPUG531-2.6J

Cortex-M1 227 S AT LAOERA 7> a3, £31ICRTEEBY T

L

£31 AT VAT LADERE S a v

A7y | Bl

Number of Cortex-M1 DAEEI VAL DB 2L L E T, 1. 8, 16, /i
interrupts 32T, 774/ M 32 T,

OS Extension

Cortex-M1 A _XL—F ¢ U 7 AT ALEER YR — "4 50 E
IMERERLEST, T 74V NIV AR—FLET,

Cortex-M1 small ©— KO/ N— R = 7 REGR AR L EI, T 7

Small Multiplier 4+ /v M& Normal £ — R T,

. . Cortex-M1 7 —X DA " A—HEfERLET, T 740 MV
Big Endian e e
External 4 SOTEEIEE 0 ABAN BHICT 5 HoHER L E T
Interrupts AP I A= °

Enable Debug

TNy THEREEAINC LET, T 74/ b TR, T3y ZHEREN
HHTI,

TRy TA B —Tx— Rk LET, JTAG, Serial Wire,

ggg‘j}? Port 721Z JTAG and Serial Wire # 3R Cx £, 77 /L ~E JTAG
and Serial Wire T,
Small Debug it — NI LET, 774V MITALE—ROT Ny H—
<7,
TCM Select Z\E%m%x EV(F 74N M) EIFABHH AT 25BN
WNEBf R A U DA X (1/2/1418/16/32/64/128/256/512KB) % K £
LET,
® GWIN/R-9 DA, HAMEIZ 32KB T, 7 7 4 /v~ 16KB
<7,
® GW2AN-9X/18X D6, Fe Kl 32KB T, 7 7 4 /L M&
16KB T,
® GW2A/RINR-18 D5, e RMEIX 64KB T, 7 7 4/ MiX
32KB T,
® GW2A/N-55 DA, ik KAEIZ 256KB T, 7 7 4 /v kX 64KB
ITCM Size TY, e
® GWS5A/T/ST/S-138 D4, HAfEIL 512KB T, 77 4/ b
X 128KB T,
® GW5AT-75 DA i KMEIE 256KB T, 7 7 4 /L T 128KB
<7,
® GW5A/R/S-25 D6 ik KMEIL 64KB T, 7 7 + /1 M X 32KB
<7,
® GW5A/T-60 DA, & KfEIX 128KB T, 5 7 4 /L b 64KB
<7,
® GWS5AT/RT-15 D35 e KA 1X 64KB T, 7 7 4/ h % 32KB
<7,
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Initialization Path

WA~y ay | 3l
® GW3A/R-20 DA, fix KEIX 64KB T, 7 7 4/ ML 32KB
T,
Initialize [TCM gCM OIHULZE G T DR LET, T 740 MIA T T
ITCM ITCM 413ME 7 7 A LIS,

DTCM Select

WERT —Z AE V(T 7 4/ M) ETIISNBT — 2 A £V 28R L
E36

DTCM Size

WL — & A U O A X (1/2/4/8/16/32/64/128/256/512KB) % 1

L £,

® GWIN/R-9 DA, HAKMEIX 32KB T, 7 7 4+ /v & 16KB
<7,

® GW2AN-9X/18X DiGHA . e KXffIX 32KB T, 7 7 4 /L M&
16KB T,

® GW2A/RINR-18 D5, e RMEIX 64KB T, 7 7 4/ MiX
32KB T,

® GW2A/N-55 DA ik KIEIE 256KB T, 7 7 # /b b % 64KB
<7,

® GWS5A/T/ST/S-138 DiG4A . HAMEIL 512KB T, 77 4/ b
X 128KB T,

® GW5AT-75 DA i KMiElE 256KB T, 7 7 4 /L ME 128KB
<7,

® GW5A/R/S-25 DA ik KMHEIL 64KB T, 7 7 4+ /1 M X 32KB
<7,

® GW5A/T-60 DA, I KfEIX 128KB T, 5 7 4 /L b3 64KB
<7,

® GWS5AT/RT-15 D355 e K I1X 64KB T, 7 7 4/ h % 32KB
<7,

® GW3A/R-20 D4, I KMEIX 64KB T, 7 7 4 /L i 32KB
<7,

Cortex-M1 Z X7 /v 27 U v 7 LT, 2k (Common)s 7 73y
7 OfER%(Debug) ¥ 7', A E VU Ok (Memory) % 7 % & 1p Cortex-M1 =27
VAT LOWRKE 2 — &2 & £9(X 3-7),

IPUG531-2.6J
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X 3-7 Cortex-M1 27 3 27 A DRERA T a v

& Cortex-M1 ? X

Cortex-M1 o

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into Gowin
FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or normal
LockuP = || mulkiplier, big or litfle endian, full or small debug, debug port, external interrupts.
HALTED [—
ITAG_T [
ITAG 3 -
e Common  Debug  Memory
— HCLK s Number of interrupts
ITAG S - o
1
TG 6 e
ITEG_5 [ Os
ITAG_10 [ O 16
JTAG 11 [ ® 32
JTAG 12 [ =
— ] OS Extension
Pufstn ITAG_13 i
e [ small Multiplier
ITAG 15 [ [ Big Endian
JTAG_16 i [ External Interrupts
ITAG 17 [
JTAG 15 [
‘Gowin Cortex-M1

PR

[Common| # 7 TClx. ElVALDE, XL —FT 4 VT AT LD
PR, RELET— R, T—XBMER. BLOINTEID AL Z R T F
3([x 3-8),
[ 3-8 Cortex-M1 D2fEHERR

&% Cortex-M1 ? X

Cortex-M1 o

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into Gowin
FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested vectored
interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or normal
Lockup [—# multiplier, big or little endian, full or small debug, debug port, external interrupts.
HALTED —9
ITAGT (-
TGS -

Common  Debu M
TG 3 soug smery
— HCLK TG [ Number of interrupts
ITAG S - o
1
ITAG_G [
ITAG_E [ Os
ITAG10 [ Q16
JTAG_11 ® 32
JTAG1Z el =
N OS Extension
kst ITAG 13 f
e [ small Muttiplier
ITHG 15 [ [ Big Endian
ITAG 16 [ [] external Interrupts
ITAG 1T (e
ITAG_1E [
Gowin Cortex-M1

IPUG531-2.6J 27(64)
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® ‘| iALFLDOHERL(Number of Interrupts)
1. 8, 16, £721L 32 DAMNBEIV AL ZHERR TE E£T, 77 4/V MI
32 ¢,

® XL —TF 4T UAT ADOYLEHE(OS Extension)
ZOFxTvarkeFozy 3 5HE, Cortex-M1 JLiRIZA L —T ¢
TYVAT LY R — R TDHL912780FET, 774NV FTIETF =7
ENTVWET,

® ERHIRTE— N (Smaller Multiplier)
DA TvarkF ey rd5HE, Cortex-M1 13 Small H 2% ¥R
— ;T DEH17%20 FF, 7T 744 FTik Normal BRI AZ VAR — K L
£

® T — X {RIFIEA DAL (Big Endian)
DX TvarEFav s T5HE, Cotex-M1 Iy S5 4T v
EREVR— T2 0FES, 774V FTIEY brmr T o
TR ESR—-FLET,

® HSMIEIY AL DR (External Interrupts)
DA TvareF=yr45E, Cortex-M1 134 SOHLESE D
ABAN Y HR— R TDHL21C00ET, 774NV FTET =7 &
NTWEH A,
Ty T DR
Debug) # 7 Tlk, TR T DA X—T N, TNy ITR—F B&X
WTF Ny 77— R TE £9(X 3-9),
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X 3-9 Cortex-M1 73 7 DRERR

i Cortex-M1

Cortex-M1

7 X

L

5 ]

SRR R R EEERERERE!

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

Commeon Debug Memeory

Enable Debug
Debug Port Select
O ITAG
O Serial Wire
@ JTAG and Serial Wire

[] Small Debug

=

® Enable Debug

Enable Debug %5 = v 7 3% & Cortex-M1 (X7 /N 7 &K — h7
HE 927 £9, 774/ hTit, Enable Debug 145 = v 7 41T
WET,

® Debug Port Select

TNy TIR— M@K LE£9, JTAG, Serial Wire, £7-1% JTAG and
Serial Wire Z##R Ccx £4, 7 7 4/ ;X JTAG and Serial Wire ¢1-

® Small Debug

IOFTvarEFoy T 5HE, Cortex-M1 IEfi 5 E— RDOT /Ny
TaYVR—bT2X90ET, 774NV FTIE7VE—RTT,

AE Y DR
AEY X7 TlE, ITCM & DTCM A3HERE © & £ 3°( 3-10),

IPUG531-2.6J
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X 3-10 Cortex-M1 D 2 F Y DR

" Cortex-M1 ? X

Cortex-M1 o

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

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

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

Common Debug Memory
LOCKUP —i
~
ITCM
F ek ITCM Select
HALTED —
@® Internal Instruction Memory
(O External Instruction Memory
ITGT - X
ITCM Size: |32KB
— B huh
Initialize ITCM
ITAG S (- ITCM Initialization Path: \gowin_empu_m1\bootload\SA_Dx100000\ITCM_Size_32KB | | ...
DTCM
DTCM Select

Gowin Cortex-M1 (@ Internal Data Memory

(O External Data Memory

DTCM Size: |32KB

® |ITCM Select DK

- Tlnternal Instruction Memory | & 7= /% [External Instruction Memory |
ZERTX £, 774/ M linternal Instruction Memory| T
R

- Internal Instruction Memory(NEi 1 A € U ) i34 > F » 7 Block
RAM N— Ry =7 A€ Y U Y —AT Bi#HT R L A3 0x00000000
T9,

- External Instruction Memory (#5435 A <€ U )%l 21X SPI-Flash
Memory 72 & C, OB N L A(Z 0x00000000 T,

® |TCM Size D%
- Hi#E : Internal Instruction Memory 28R I LTV E T,

- B A XE, 1KB, 2KB, 4KB, 8KB, 16KB, 32KB, 64KB, 128KB,
256KB, *7-1% 512KB T,

- GWIN/R-9 O34 . HAKEIZ 32KB T, &7 4L MME 16KB T,

- GW2AN-9X/18X D&, Ik KfEIL 32KB T, 7 7 4 /L hid 16KB
<

- GW2A/RINR-18 DA, I KIEIX 64KB T, 7 7 4 /L hiL 32KB
T,

- GW2AIN-55 04, e RfEIX 256KB T, & 7 4/ NI 64KB T
7,
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- GWS5A/T/ST/S-138 D36, I KMEIZ 512KB T, 7 7 4 /L MZ
128KB T,

- GWS5AT-75 056, &AMEIX 256KB T, 7 7 4+ /L I 128KB T
S

- GW5A/R/S-25 D4, B AfEIX 64KB T, & 7 /L FE 32KB T
77,

- GWS5HA/T-60 DIGA i KfEIZ 128KB T, 7 7 4 /L ML 64KB T,
AN
=

- GW5BAT/RT-15 D356, FeRfEIX 64KB T, 7 7 4/L I 32KB T
B

- GW3A/R-20 DA i KMEIL 64KB T.7 7 4 /v hX 32KB T,
® |TCM Initialization D5k
- Hi#E : Internal Instruction Memory 23E& R S LTV E T,

- Initialize ITCM #F = v 735 &, ITCM O#H{L AR — =
%9, ITCM Initialization Path |2 ITCM #JHIfE =~ 7 A L D/R A % A
VIR— FTEET,

- F7F v 7 SPI-FlashMemory IZ L5 X T a— R&7— h&ZER
L7-334 . ITCM Size 1)t U T ITCM O @ bootload 7 7
ANDINAZA R — T LHMERHY £,

TR -

ITCM Initialization File ® /XA 121%, T E721L ¥r), ¥n) REDT A —7

PRERHL 720 4 A,

® DTCM Select

- Internal Data Memory & 7z |3 External Data Memory %% T& %
9, 7 7 # /v I Internal Data Memory T,

- Internal Data Memory(N¥ 7 — % A & U )id4 > F v 7 Block RAM
N—= R =T AEYV Y Y—ZT, ZORLHT L A% 0x20000000
T,

- External Data Memory(#M57— % A & U )idfi % 13X DDRx Memory
ET, ZDORRMET KL A1Z 0x20100000 T9-,

® DTCM Size DR
- % : Internal Data Memory 23R &L TV,

- B A X&, 1KB, 2KB, 4KB, 8KB, 16KB. 32KB, 64KB, 128KB,
256KB. £7-1%512KB T,

- GWIN/R-9 D55, & AfEIZ 32KB T, 77+ /L MM 16KB T,

- GW2AN-9X/18X DiGE . HAKEHIZ 32KB T, 7 7 4 /L M 16KB
<9,
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- GW2A/R/NR-18 DI, S KHIL 64KB T, 7 7 4 /b M3 32KB
<.

- GW2AIN-55 DG4 FKfEIL 256KB T, 7 7 4 /L I 64KB T
S

- GW5A/T/ST/S-138 D&, AL 512KB T, 7 7 4 /v MM
128KB T,

- GWS5AT-75 056, HAMEIL 256KB T, 7 7 #+/L I 128KB T
B

- GW5A/R/S-25 D5t FcKIEIZ 64KB T, 77 4/L M 32KB T
B

- GW5BA/T-60 D355 e KfiEIX 128KB T, 7 7 /1 I 64KB T,

- GWS5AT/RT-15 D545, & KfEIL64KB T, 7 7 4/L ML 32KB T
B

- GWS3A/R-20 DA e KRIEILX 64KB T.7F 7 4 /L hZ 32KB T,
® |ITCM Size & DTCM Size OFERL D IR

- Hi#E : Internal Instruction Memory & Internal Data Memory 73R
SNTVET,

- GWIN/R-9 ®#4 . ITCM F 7213 DTCM WA RiZf Kk 32KB 12
RERRCX 3 M ITCM £ 7212 DTCM 23 32KB |24k < T 58
A b9 1 OO AFYITHEKR16KB 12720 £,

- GW2AN-9X/18X D34 (ITCM £ 7213 DTCM D1 X3 K 32KB
IZHERCE £ 925, ITCM £ 7213 DTCM 7% 32KB 2R S 41T %
Bitr. B2 1 O0OAEVITRK16KB 12720 £,

- GW2A/R/NR-18 D355 ITCM £ 7213 DTCM D ¥ X dkx K 64KB
IZHERC T E £ 98 ITCM £ 721X DTCM 75 64KB [ZHERL 41TV 5
Bitr. B2 1 O0OAEVITRK16KB 12720 £,

- GW2A/N-55 O34, ITCM £ 7213 DTCM D XdiH K 256KB
IZHERLCE £ 975, ITCM £ 7213 DTCM 75 256KB (2 AL S 41T W
%6, B9 1 2O0AE Y ITHEK16KB T2 £7,

- GWS5A/T/ST/S-138 D55, ITCM 7213 DTCM O H 1 X3 K
512KB [ZHER T & £97205, ITCM £ 7213 DTCM 75 512KB [ZHRk =
NTWDLHEE, B2 12D AFVITKRK128KB (2720 £77,

- GW5AT-75 O%;4, ITCM £ 7213 DTCM DA X3 K 256KB (2
R T 323, ITCM £ 7213 DTCM 78 256KB (2R ST b
BAE. B9 1 OD ATV THK256KB 12720 £,

- GW5A/R/S-25 ¥4, ITCM £7-1X DTCM O H A XL f: K 64KB
WCHERR CEX 420 ITCM £ 7212 DTCM 73 64KB IZHEE STV 5
BE. 521 OO ATV ITHRK32KB 12720 £,
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- GW5A/T-60 ®¥;15. ITCM £721Z DTCM O ¥ Xdi K 128KB
IZHERC T E £ 9725, ITCM £721% DTCM 7% 128KB (ZHRk S LT
%A, b9 1 ODAEVITHEK64KB T2 £7,

- GWS5AT/RT-15 > U — X D4 ITCM £ 7212 DTCM O YA Rk
K B64KB [ZHERR TX 3725, ITCM F£721% DTCM 73 64KB [ZHERR =
NTWAEEE, 591 O0AFV TR AK8KB TR £9,

- GW3A/R-20 O, ITCM E£721% DTCM ¥ 1 X 1Tk 64KB (12
KR TX F48.ITCM £ 7212 DTCM 75 64KB 12k T\ 53
A b2 1 ODOAFVITHK32KB 12720 £,

® External Instruction/Data Memory ® Y Y = —3 3

- GW1N/R-9 %, External Instruction Memory & L CTA > v 7" User
Flash Z1#IRT&x £ 7, 2DV 77 LR - THEALUBIRY 77
LU AR =2 T VIZ DWW T, --¥solution¥Embedded Memory %
ZH LT IZE 0N aF AT Y OFLET R L A3 0x00000000 T,

- External Instruction Memory 3 J. O External Data Memory & L T
Z i Z 1 SPI-Flash Memory 35 . Y SRAM Memory % fii § T& %
T ZDVT7 LR THEAL BRI 77 L Av=a T LT
DUV T, --¥solution¥External Memory &M LT 72 &V, M
S AE Y DOBALGT R L A1E 0x00000000 T, 75— AE U DRI T
K1 A 1% 0x20100000 T4,
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AHB & APB N ZJEIIEERR > AT LOMERA T L g ld £ 32 1R

T LB TT,

7 32 FOEI T AT AOWRA T a v

A7 v a v A

Enable GPIO GPIO ZH#hZLET, 774/ hTiEA 7 T,
Enable GPIO 1/0 GPIO A AN LET, 774/ FTIEA 7 TT,
Enable CAN CAN Z G LET, 774/ FTIEA 7 TT,
Buffer Depth Buffer Depth Z &R L £3°, 7 7 4 /L ML 256 T,

Enable Ethernet

Ethernet # HZhc L ¥, T 74 /b FTIEA 7 TT,

Interface

Interface (RGMII/GMII/MINZ IR L E3, 7 7 +/L ME
RGMII ¢,

RGMII Input Delay

RGMIl input delay T, 7 7 # /L i 100 T,

MIIM Clock Divider

MIIM clock divider T, 7 7 # /L h% 20 T,

Enable DDR3

DDR3 Memory # AN LE7, 77 4/L hTEAZ T
EE

Enable PSRAM

PSRAM Memory # HHC L ET, 7 7 4L F TIEA T T
R

Enable SPI-Flash

SPI-Flash Memory ® % 7 > 11— RHEHE & Memory D Fi 2
HU/EEIARNEERREEZ AN LET, 7 740 F TR
7 T9,

Enable AHB Master [1]

AHB Master [1]Z a2 LE9d, T 74/ FTIEA 7T

EE
Enable AHB Master [2] f?BM%m”m%ﬁ@KLi?o?7ﬁW%fmﬁ7ﬁ
Enable AHB Master [3] f?BM%mﬂﬂ%ﬁ%KLi?o?7%»%?@%7?
Enable AHB Master [4] ';HB Master [4]Z BN L ET, T 74/ FTIEA 7T
Enable AHB Master [5] f?BM%mﬂﬂ%ﬁ%KLiﬁo?7%»%?@%7?
Enable AHB Master [6] f?BM%mﬂm%ﬁ@KLi?o?7j»k@@j7f

Enable UARTO

SUTNNAR—R0EAMMILET, T 740 FTliEA 7
<7,

Enable UART1

SUT A= 1 EZANILET, T 740 K TliEA 7
<7,

Enable Timer0

AA<—0EFHZLET, T 74/ FTIEAT7TT,

Enable Timer1

HA<—1EHMNLET, T 74/ FTITA 7T,

Enable WatchDog

T F Ry T EEMLET, T 74N NTIEA 7T
—a—o

34(64)




37mv=s v TS L—h

32 n— B =7 i

IPUG531-2.6J

A7 v a v A B

Enable RTC RTC # % LET, T 74/ hTIEA 7 TT,

Enable TRNG TRNG # ML ¥, 7741 FTIEA T TT,

Enable DualTimer DualTimer Z %N LE T, 77 4/ hTIEA 7T,

Enable 12C I°)C Master 52 LE9, 77 4/L K TIEA 7 TH,

Enable 2C 1/O I2C Master A1 & HZHNICLET, 7 740 b TlEA
T,

Enable SPI SPI Master # Gz LE9, 7 74/ T4 7T,

Enable SD-Card

SD-Card N LEd, 774/ FTIEA 7 TT,

Enable APB Master [1]

APB Master [11= G2 LEd, 774/ FTIEA 7T

75
Enable APB Master [2] QLPB Master 2] fiZhic LEd, 774/ b TREAZ T
Enable APB Master [3] ';PB Master [8]ZHZNZ L Ed, T 74/ hTIEA 7T
Enable APB Master [4] ';PB Master [4]ZHZNZ L ET, T 74/ hTIEA 7T
Enable APB Master [5] ';PB Master [B]ZHNLET, T 74/ FTEA 7T
Enable APB Master [6] ';PB Master [6]ZHZNCLE T, T 74/ FTIEA 7T
Enable APB Master [7] ';PB Master [7]& fiZC LET., 77 4/L b TEA T T
Enable APB Master [8] ';PB Master [8]% A #NC L£T. 7740 bTldAT T
Enable APB Master [9] ';PB Master Q122N LEd, ¥ 74/ FTiEA 7T
Enable APB Master [10] ';PB Master [10]=HNc L Ed, T 74/ hTEXA 7T
Enable APB Master [11] ';PB Master [11]Z B LET, T 74V FTIEA T T
Enable APB Master [12] ';PB Master [12] AN L £, F7 4/ FTIEA 7T
Enable APB Master [13] ';PB Master [13]# AN L £, F7 4/ FTIEA 7T
EmmmM%M%qu]ffBM“W““%ﬁ@“Liﬁo?7¢wFTﬁﬁ7?
Enable APB Master [15] ';PB Master [15]& A0 LET, 7744 F TEA 7T
Enable APB Master [16] ';PB Master [16]% A2 L £, 74/ hTlEA 7T
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GPIO DHEFR
GPIO X727 U v LTHERE L E4(1X 3-11),

® Enable GPIO #F = v 7 3% &, Gowin_EMPU_M1 % GPIO % 7R —
FTH X2V ET, T 74/ FTIEA 7T,

® Enable GPIO #F = v 7 L7z5A. GPIO DX A FZHERTE £7,

® Enable GPIOI/O #F = v 7325 L, GPIO X INOUT % A 7% WK —
FTBHEH120 £9, £ THRWEA. IN, OUT, EN %A 7&K
—MLET, TNV EFTIEETF =7 SNTHET,

X 3-11 GPIO DL

W GPIO 7 X

GPIO )

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.

GROST] [
Options

Configuration
Enable GPIO
Interface Type:
Enable GPIO I/O

Gowin AHB Bus

CAN DOHERR
CAN 2% 77V 7 L THERL E9(X 3-12),

® Enable CAN #F = v 7 4% &, Gowin_EMPU_M1 |X CAN % 7R —
FF2E21CRvES, 7740 FTIEATTY,

® Enable CAN %5 = v 7 L7z45%. Buffer Depth 2§k CT& £,
® Buffer Depth #3%IR L TiRE L £9, 7 7 4/ MHEIZ 256 T3,
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4 CAN X
CAN &
55 7]
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 protocol.
CANRX CANTX =
Options
Configurations
Enable CAN
Buffer Depth: |256
16
32
64
Gowin AHB Bus 128
512
1024
2048
4096
8192 v
Cancel

Ethernet O

Ethernet # % 7 L7 U w7 L CHERL L £97(14 3-13),

Enable Ethernet #F = v 7 9% &, Gowin_EMPU_M1 % Ethernet %
PR=—FFT2ECRVES, 774V FTEAFTTY,

Enable Ethernet = F = » 7 L7534 . Interface. RGMII Input Delay,
MIIM Clock Divider Z#§p% T £,

- Interface 7' =3 > Cix. RGMII, GMIl, MIl, F7=i% GMII/MII
NN CTExFE9, 574/ MERGMII T,

- RGMII % Interface & L CEiR L7244 RGMII Input Delay % ## 1%
T&EJ, 774/ MHEIX 100 TT,

- MIIM Clock Divider &7 = > CiZ., MIIM Clock Divider % #p% T
E¥9, 774/ MHEIZ20 TT,

RGMII £ 7-1% GMIl % Interface & L CGEIR L7254 .~ — F GTX_CLK
21X 125MHZ D7 v 7 AJB3 BT 72 0 £97,

Gowin_EMPU_M1 Ethernet iZ, TwIP] X [ulP) TCP/IP 7'm2 k
ANAL y 7Y R—RLTWET, TDOYT77 LR THA N
DWTIE, -

¥ref _design¥MCU_RefDesign¥MDK_RefDesign¥cm1_tcpip # & L

TLTEEW,
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] 3-13 Ethernet D&KL

= RGMII_RXD[20]
RGMILTX.CTL —=

RGMILTXD{Z0] el

Gowin AHB Bus

% Ethernet ? X
Eth t &
erne =<
The Cortex-M1 core of Gowin_EMPU_M1 interacts with Ethernet block through AHB bus.The Ethernet
block is a fully verified black, which can implement Ethernet MAC layer function and provide
RGMII/GMII/MII interface to connect to PHY IC. The block imp\ements MAC \ayar pmtnm\.
MDC f—
—» RGMII_RXC
MDIO -
— RGMII_RX_CTL
RGMII_TXC =

Options

Configuration
Enable Ethernet
Interface: RGMII <

RGMII Input Delay:
MIIM Clock Divider:

DDR3 Memory DX
DDR3 Memory # % 7/ U »» 7 L C DDR3 Memory % % L % 9 (IX

3-14),

® Enable DDR3 #F = v 7 4% &, Gowin_EMPU_M1 |Z DDR3 Memory
EYR—bTDH5E91CRVET, 774/ FTIEATTT,

® /~— FDDR_ MEM CLK (AJJAEY + f 2 H—Txz—RA 71 v7)

121, 200MHz 7 v v 7 AJsHERE S E 9,

® A—FDDR CLK (V77 LR ZavyZ)iX, 50MHz D7 & v
I AR SN ET,
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| 3-14 DDR3 Memory Dk

5% DDR3 4 X

DDR3 &

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.

-0
—o a
Options
— o0 L0
Configuration
Enable DDR3
—>0

Gowin AHE Bus

SPI-Flash Memory DH&RX

SPI-Flash Memory (34 7 > v — Ni§EE L . Memory D L/E &
ARV ERERER AR — R LET,

SPI-Flash Memory # % 7\ 7 1 »» 27 L C SPI-Flash Memory Zt##% L
F9(IX 3-15),

® Enable SPI-Flash #F = v 7 4% &, Gowin_EMPU_M1 [% SPI-Flash
Memory ZHR—r9 2 L9120V ETd, 774V FTIEAT7TT,

® 475 v SPI-FlashMemory I L A4 Vv a—R&7— k&
5454, Enable SPI-Flash & F = v 7 L2213 #UT 72 0 £8 A,
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[ 3-15 SPI-Flash Memory Dk

s SPI-Flash ? x
R
SPI-Flash O
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.
A5 L d
A5 SN -
\\\\\\\\\\\ o -
e Options
Configuration
N -
Enable SPI-Flash
LLLLLLLLLL -
Gowin AHB Bus
Conce

AHB Master [1-6] DHE X
AHB Master [1-61% %7 /v 7 U v 7 L CHERL L £ 37(IX 3-16),

® Enable AHB Master [1]%F = v 7 4% &, Gowin_EMPU_M1 (& AHB
Master [1]H AHB R APLIRA v H—T = — A&V R— 325 L9274
DESF, =P —ILZDA v Z—T =2 — A% LT AHB JE 0k % B2
fCEET, 774/ FTIEA T TY,

® Enable AHB Master 2] F = v 7 4% &, Gowin_EMPU_M1 % AHB
Master [2]/] AHB NRYLIRA v X —T7 = — R &P R— 45 K97
D EF, 2—HF—E DA ¥ —T =— A& LT AHB DML A 1
fCEET, 774/ FTIEA T TY,

® Enable AHB Master 3] = v 7% % &, Gowin_EMPU_M1 i AHB
Master [3]JH AHB N AJLiEA X — T = — R &P R — 5 L5127
VEdT, 2—HP—TZDA X —7 2 — A% LT AHB JE e 2 1%
e Cc&xEd, 774/ NTIEA T TT,

® Enable AHB Master [4]%F = v 7 4% &, Gowin_EMPU_M1 % AHB
Master [4]/] AHB NRYLIRA v X —T = — A &P R— 45 L9
DE, =P —TZDA X —T7 =2— A% LT AHB JE DR % B2
fCEET, 774/ FTIEA T TT,

® Enable AHB Master [5]%F = v 7 4% &, Gowin_EMPU_M1 | AHB
Master [5]/] AHB NRYLIRA v X —T = — A &P R— 45 L9
DVET, 2—HF—ZTZDA X —7 = — A% LT AHB JE 0 2 1%
MCEET, 774/ NTIEA T TT,
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® Enable AHB Master [6]%F = v 7 %% &, Gowin_EMPU_M1 i AHB
Master [6]/] AHB N RJLiEA > ¥ —T = — A&V HR— 5L 924
DET, 2—P =X DA X —T = — A%/ LT AHB JE0K 5 2 4%
e CxET, 774N NTIEATTT,

[X| 3-16 AHB Master [1-6] D& X

w AHB Master [1-6]

AHB Master [1-6]

? X

R
5 7]

T

b
b
e
—
.
e
L
L
.
.
e
Le
Le
L
Le
e
Le
L
e
L
L
.
.
.
-
e
e

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 mare AHB peripherals.

Options

Configuration

AHE Master
Enable AHB Master [1]
Enable AHB Master [2]
Enable AHB Master [3]
[ Enable AHB Master [4]
[ Enable AHB Master [5]

[1 Enable AHB Master [6]

Address

0x80000000

0x81000000

086000000

0x89000000

0xBADDOD0O0D

0x8B000000

Size(MB)

AHB Master [1-6]D AHB /X AR5k A Z—7 = — ADBHIET LA &
7 R A% &2 3-BITRLET,

# 3-3 AHB Master [1-6] D7 KL A

AHB A 4 —7 =

— =z BALET L2 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

2 —H—RNZ D AHB JLIEA v ¥ — 7 = — A THLET 5 AHB 47 /)
A ARNEENVIATME T T A= T 5L LTEnGEIE. RO 250
HiEESRL T I,

® Enable External Interrupts 2 F = v 27 L T 4 S OHLIESEE] ) IATE
FEAEMLET,
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® LFLD 4 SOINHEIV IAIME B TEIEA T4 7e8A X, Enable GPIO
ZFx w7 LTGPIOMS5. 0l CHEEIN IAME T EZ=I 2L — T 52
ENTEET,

UART DHERR
UARTO £721Z UART1 X 7L 7 U w7 LTHERR L E9(X 3-17),

® FEnable UARTO #F = v 795 &, Gowin_ EMPU_M1 (% UARTO %"
AR—hrT2E20ESF, 774N FTIETA 7T,

® Enable UART1 Z#F = v 7 4% &, Gowin_EMPU_M1 |X UART1 %
R—hTDE00ERVES, 774NV FTEATTT,

X 3-17 UART D#RL

w UART ? x
U ART A3,
[ 1]
The Cortex-M1 core of Gowin_EMPU_MT1 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 support maximum BAUD rate at
921.6Kbit/s.
—» UARTORID UZRTOTXD [—
Options
= UARTIRID UARTITAD: = Configuration
Enable UARTO
Enable UART1
Gowin APB Bus
o] o
.
Timer D&KL

TimerQ F 721X Timer1 2% 77 U v 7 L CHERL L £9°(4 3-18),

® Enable Timer0 #F = v 7 9% & Gowin_EMPU_M1 % Timer0 % 7~
—FT LRV ES, T 74N NTIEAT T,

® Enable Timer1 #F = v 79 % &, Gowin_EMPU_M1 X Timer1 % 7R
—hF2EOERVET, TTHNFTIEIATTT,
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X 3-18 Timer DR,

2w Timer ? X

Timer =

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

— TIMERDEXTIN

Options

— TIMER1EXTIN Configuration
Enable Timer0
Enable Timerl

Gowin APB Bus

WatchDog D%
WatchDog # % 7 /v 7 U v 7 L CTHA L £ 97(1X 3-19),

Enable WatchDog % F = »» 7 9 % &, Gowin_EMPU_M1 |J WatchDog
EYR—FT2L9CVET, 774V FTIEATTT,
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B4 3-19 WatchDog D&%

' WatchDog

WatchDog

Gowin APE Bus

The Cortex-M1 core
WatchDog block is a
over.

of Gowin_EMPU_M1 interacts with WatchDog block through APB bus.The
fully verified block which can implement system reset when system is running

Options

Configuration

Enable WatchDog

RTC DR

RTC #5727V w2 LTHiRL L E3(X 3-20),

Enable RTC #F = v 7425 &, Gowin_ EMPU M1 [ RTC % # 7&K —
NT25XE210Ed, T740 FTIEA 7 TT,

R— K RTCSRCCLK 725 ™ 3.072MHz ® 7 & »» 7 AJ)ix, RTC i

TAHz 2S£,
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X 3-20 RTC D#ERL

“u RTC T x

RTC )

The Cortex-M1 core of Gowin EMPU_M1 interacts with RTC block through APB bus.The RTC block is
a fully verified block which can implement real time clock.

— RTCSROCLK
Options

Configuration

Enable RTC

Gowin APB Bus

DualTimer OHERL
DualTimer 2% 7V 7 U w7 L CTHERL L & 9°([¥ 3-21),

Enable DualTimer #F = v 7 4% &, Gowin_EMPU_M1 X DualTimer
Y R—FT L9V ES, 774/ FTIEAT7TT,
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] 3-21 DualTimer D&KL

4 DualTimer ? *

DualTimer &g

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

Options

Configuration

Enable DualTimer

Gowin APE Bus

TRNG DOHERR
TRNG X% 77 U v 7 L THER L £9°(X 3-22),

Enable TRNG ZF = v 74 5% &, Gowin_ EMPU_M1 |Z TRNG % ¥~
— TRV ET, TN FNTIEA T TT,
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X 3-22 TRNG D#ERE

% TRNG ? X
il
TRNG 57
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
[0 o
I2C DR

12C # %7 /v 27 Y v LT I2C Master Z# L £ 3 (4 3-23),

® Enable2C %#F = v 7325 &, Gowin_ EMPU_M1 (% I2C Master % ¥
R—brTDH5E91CRVET, 774/ FTIEATTT,

® Enable I2C Z3&#IR L7-HE41%. 12C Master DR — N Z A 72 HEpE T
j’z‘a‘o

® Enablel2C1/0O #F = v 7 3% &, 12C Master % INOUT # o 7 %R
— FT DL ET, F9THRWEA. IN, OUT, EN % 1 7%
R—FLET, 774NV FTIETF v 7 ISRLTHET,
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X 3-23 12C DHERR

flec 7 %

12C &2

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 170

Gowin APE Bus

o] o

SPI D&
SPI %7 /w7 Y v 7 LT SPl Master Z % L % 9°(IX 3-24),

Enable SPI #F = v 79 % &, Gowin_EMPU_M1 (% SPI Master % 1
R—FTL5E0CVES, 773V FTEATTT,
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&SPl ? X
SPI i3
5T
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
Gowin APB Bus
e
SD-Card DAL

SD-Card # X727 U v 7 LTHERK L % 97(IX 3-25),

® Enable SD-Card #F = v 7 4% &, Gowin_EMPU_M1 /% SD-Card %
PR=FTD2ECRVES, 774V FTEAFTTY,
A— bk SD_SPICLK (21X 30MHz ® 7 vt v 7 A IR BT,

FAT16 7 7 A Vv AT LA %M T 5 4GB LI D SD-Card d A3 47
—hShET,

VU a—3 g 2. ¥solution¥SD _Host v2 &M L T 7280, 2D Y
Ua—3a U EFAT32 7 7 A VU AT L a7 5 32GB LI @ SD-Card
ZH AR — kL, SDHost 2 h e —7 %4 LT SD-Card A il L £,

VY a— g . ¥solution¥SD _SPIIF v1 22 L7230, 2D
VU a—3 3 FAT32 7 7 AV AT AEEHT % 32GB LLNOD
SD-Card ##%7A— k L, SPIMaster 1 > % —7 = — X %4 LT SD-Card
ZHE L £,

9_CPD SD-Card 1%, IO THEHT DRI 7 A —~ v b T HLERD
HZEICHEELTLEZN,
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X 3-25 SD-Card DHERK,

@ SD-Card ? 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.

Options

SO_CARDINIT [—#= Configuration

— SO_CHECKIN Enable SD-Card

Gowin APB Bus

APB Master [1-16] D&
APB Master[1-16]% % 7 /v 7 U v 7 L CTHERL L £ 97(1X 3-26),

® Enable APB Master [1]=F = v 7 4% &, Gowin_EMPU_M1 |X APB
Master [1]H APB NAYEHEA V4 —T7 = — A% HAKR— 5K 91T7%
VET, 2=V —ZZDA ¥ —7 =—A %4 LT APB JE S & B2
e Cc&xEd, 774/ NTIEA T TT,

® Enable APB Master [2]1%F = v 7 3% &, Gowin_EMPU_M1 |3 APB
Master [2]/] APB N RYLiEA 2 —T7 = — A% PR — b5 L9127
DEd, 2—PF—XZDA ¥ —7 = — 2 %4 LT APB J&0f% % B2
CExES, 774N FTIEA 7T,

® Enable APB Master [3]1%F = v 7 9% &, Gowin_EMPU_M1 |X APB
Master [3]/] APB N ARG A X —7 = — A &P KR— b5 L H17%
VET, 2=V —1FTZDA ¥ —T7 =—A%J LT APB &z % B
CEET, 774/ FTIEA T TY,

® Enable APB Master [4]1=F = v 74 % &, Gowin_EMPU_M1 [X APB
Master [4]] APB RAYLiEA v X —T = — A&V R— 35 L9127
DET, 2= =X DA ¥ —T x—RA%J LT APB JEHEES 2 £2
MCEET, 774 FTIEA T T,

® Enable APB Master [5]1%F = v 7 3% &, Gowin_EMPU_M1 |3 APB
Master [5]] APB R AYLiEA v X —T = — A&V R— 35 L9127
DES, 2=V =L DA ¥ —7 =— A%/ LT APB &R % B2
fCEET, 774/ FTIEA T TY,
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Enable APB Master [6]% F = v 74 % &, Gowin_EMPU_M1 (& APB
Master [6]/H APB NAYEHEA X —T7 = — A& HAKR— 5K 91T7%
DET, 2=V —TZDA v F—7 =2— A%/ LT APB JE M %2 12
e CxET, 774N NTIEATTT,

Enable APB Master [7]% F =~ 7 3% & . Gowin_EMPU_M1 |3 APB

Master [7]/ APB N RYLiEA X —T7 = — A %P KR— b5 L9127

DES, a—H—1TZDA v F—T7 =— 2% LT APB JE ks A 12
CcExFET, 774NV NTIEAT7TT,

Enable APB Master [8]%F = v 7 9% &, Gowin_EMPU_M1 |X APB
Master [8]] APB NAYLHEA 4 —T7 = — A% HAKR— 5K 91T7%
DET, 2=V —TZDA v F—7 =2—RA %4 LT APB JEHkE % B2
CEET, T 74N NTIEAT7TT,

Enable APB Master [9]% 7= ~ 7 9% & . Gowin_EMPU_M1 /% APB
Master [9]H APB NAYEHEA X —T7 = — A& HAKR— 5K 91T7%
VET, 2=V —1FZDA ¥ —T7 x=—A%J LT APB &0z % B
fCEET, 774/ FTIEA T TT,

Enable APB Master [10]%=F = v 7 4% &, Gowin_EMPU_M1 |Z APB
Master [10]/HH APB R RYEIEA v X —T7 = — A&V KR — T D912k
DET, 2=V —TZDA ¥ —7 =—RA %4 LT APB &R % B2
e Cc&Ed, 774/ NTIEA T TT,

Enable APB Master [11]ZF = > 7 4% &, Gowin_EMPU_M1 i% APB
Master [11]/ APB NAJLIEA X —T7 = — AW R — T 25 L)1k
DET, 2=V —TZDA ¥ —7 =—RA %4 LT APB &R % B2
fCEET, 774/ FTIEA T TY,

Enable APB Master [12]%F = v 7 9% &, Gowin_EMPU_M1 [ APB
Master [12]fH APB R AJLiEA v H —T = — A&V R— 425 L 95127
VET, 2=V —1FZDA ¥ —T7 x2—A%J LT APB &0z % B
e Cc&xEd, 774/ NTIEA T TT,

Enable APB Master [13]%F = v 7 4% &, Gowin_EMPU_M1 |X APB
Master [13]/H APB N RJEiEA v X —T = — R &P R — 5 L5127
DET, 2—P—1TZDA L F—T = — A% LT APB JEi0kEE % %
fCEET, 774/ FTIEA T TY,

Enable APB Master [14]#F = v 7 3% &, Gowin_EMPU_M1 |X APB
Master [14]/H APB R AJLIEA ¥ — T = — A&V R — 5 L9124
DEF, 2= =T DA v F—7 =— 2% LT APB JE 10 % 52
fCEET, 774/ FTIEATTT,

Enable APB Master [15]%F = v 7 4% &, Gowin_EMPU_M1 (X APB
Master [15]fH APB R AJLiRA v X —T = — A&V R— 25 L9274
DET, 2—P =T DA v F—T7 =2 — 2% LT APB JE 101 % 52
MCEET, 774/ NTIEA T TT,
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® Enable APB Master [16]%F = v 7 9% &, Gowin_EMPU_M1 [% APB
Master [16]/ APB R AJLiEA ¥ — T = — A& VR — 5L 512k
DET, 2=V —TZDA v F—7 =2— A%/ LT APB JE M %2 12
e CxET, 774N NTIEATTT,

[X] 3-26 APB Master [1-16] DH& 5K

w APB Master [1-16]

APB Master [1-16]

? x

R

56 T

The Cortex-M1 Core of Gowin EMPU_M1 interacts with APB Master [1-16] block through APB bus.

— e

S O O O A O 0 0 O A O A 0 O A O R

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 APB Master [1] 0x60000000 1
Enable APE Master [2] 0x60100000 1
Enable APB Master [3] 060200000 1
[1 Enable APE Master [4] 0x60300000 1
[ Enable APE Master [3] 060400000 1
[1 Enable APB Master [6] 0x60500000 1
[ Enable APE Master [7]]  0x60600000 1
[1 Enable APB Master [8] 0x60700000 1
[] Enable APE Master [9]  0x50800000 1
[ Enable APE Master [10]  0x50900000 1
[1 Enable APB Master [11]  0xG60A00000 1 "

Gowin APB Bus

APB Master [1-16]D APB N ZJLikA & —7 = — ZADHIET KL A
ET RV ALERMER 34 ITRLET,

#% 3-4 APB Master [1-16]D 7T KL R

A;Plej/f B — BGAT R L2 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

52(64)




37mv=s v TS L—h

32 n— B =7 i

A;P:Ifjjjfr R — BEEAT KL % Size (MB)
APB Master [13] 0x60C00000 1
APB Master [14] 0x60D00000 1
APB Master [15] 0x60E00000 1
APB Master [16] 0x60F00000 1

=P =R Z D APB JEIRA v ¥ — T = — A TILIET 5 APB SMERT N
A APIRENV IAMEZZ YR — T DL LT20WEEAEIE. kD250
FEEZR LT IEEN,

® Enable External Interrupts 25 =~ 7 L T 4 D DHLIESE 0 AIME
FEAEMMILET,
® LD 4 SOINTEI Y IAAME S TEIEA+4r7285451%. Enable GPIO
&F = v 2 LT GPIOM5:0] CAMIBEI ) ARIERZ T I 2 L— h 52

EMTEET,

PSRAM DHER

PSRAM Z X 77 U w7 L TR L £9°(X 3-27),

® FEnable PSRAM 2 F = v 7 9% & Gowin EMPU_M1 |Z PSRAM % -
A—=hrTDE2R0EST, T74NFTIEA 7T,

® Gowin_EMPU_M1 PSRAM % K — k425551 %
- GW2AR-18(C /3— =z ) QFN88P

- GW2AR-18(C /3— 3 ) QFN88PF
- GW2AR-18(C /3—< = ) eLQFP144P
~ GW2AR-18(C \— % = ») eLQFP144PF

~ GW2ANR-18(C /3— 2 ) QFN88

IPUG531-2.6J

53(64)




37mv=s v TS L—h

32»—Fy=7

aul
X
g={)

IPUG531-2.6J

X 3-27 PSRAM D#EEL

@w PSRAM

PSRAM

0 s 1] el
O psmm ok nf10) (===
] pcam el

10 param rwcie] 1) [
10 peram dq[150) [
© i reset o] 1] [

— ] s remory. ik
O psaain s 0] 1) [l
it calits [—e

Gowin AHB Bus

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

Configuration

Enable PSRAM
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3.3 2—HP—FHFA
® Gowin_EMPU_M1 R E T35 &, Gowin_EMPU_M1 /~— Ry
= TREDERSINET,
Gowin_EMPU_M1 Top Module % A > A% » 2L L £ 7,
Z—P—F ¥ A & A R — b LT Gowin_EMPU_M1 Top Module &
2—P—F VA R ST TR RTLEGE2/ER L 7,
3.4 %)

2—HF—RTLEHFHNZET LI=b, FEHT AR A — F &3 E e
O IZHASNWTHEHIR 7 7 A VEAKR L ET,

HAIVTEMIZESDNTH A IV THIN T 7 ANV EERLET,

W B HIK) D AT DWW TR, [Gowin #BEHl#) ~—H— A1 K
(SUG935)] ¥ LU [Arora V#BEilf) = —H— A 1 F(SUG1018)] % £
LTLIZE0,

3.5 AR

3.5.1 Synthesize D&RL
[Synthesize > General] 47> 3 2 L £ 9°(14 3-28),
® Top Module/Entity THEFED ~ > 7« £V 2 — N4 2 AT LET,
® Include Path THEEEDA v 7 — KRXZAZ AN LET,
® \erilog Language #iE#R L £9, 5]z 1%, System Verilog 2017,
[X] 3-28 Synthesize D&jK

IPUG531-2.6J

Dual-Purpose Pin
Unused Pin
Incremental PnR

“ BitStream

sysControl

Feature sysControl

G Configuration pas
Synthesize
v Global Genera |
Genera | Synthesis Tool: @ GowinSynthesis
Const t: -
on Top Module/Entity: |cm1_demo
¥ Synthesize
el Include Path: | ‘
+ Place & Route TclPre | ‘

GowinSynthesis

Verilog Language: | System Verilog 2017

Looplimit: 2000 s

[ show All Warnings
[] Disable Insert Pad
[ Ram R/W Check
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3.5.2 Post-Place File DA%
Gowin_EMPU_M1 Y 7 R = 7&&at & n— R = 7RO~ — V&
N7 rvANEX Yy ra—RT5E0W) HiEEZRAT 56X 3-29 (TR
4 X 9 Place & Route > General > Generate Post-Place File Z##5% L T
Post-Place File #4320 E R H Y £797,

| 3-29 Post-Place File D&KL

W Configuration x
Place & Route
v Global
oba Category: |All w Reset all to default

General .
Constraints Label Value

~ Synthesize Generate SDF File False
General Generate Post-Place File True

¥ Place & Route Generate Post-PnR Verilog Simulation Model File  False

G | . . )
=ners 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 Information False
Incremental PnR Convert SDP32/36 to SDP16/18 True
“ BitStream
General
sysContral

Generate post-place file only included locations of BSRAM and DSP. Default:

Feature sysContral N
.pasp.

Cancel Apply

3.5.3 Dual-Purpose Pin DL

%7 F v 7 SPI-Flash T Gowin EMPU M1 O#&El2 X 7 a— | -
T — 95 LW HEEBEAT 554, [Place & Route > Dual-Purpose
Pin] 272 a > CMSPIBEHEE B IXONCPUBEE  Z@lED IO & L
TEETDHERDH Y £H(X 3-30), TRLUANOHE, ZALDOE LD
ZHELITAETT,
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W Configuration

~ Global
General
Constraints

“ Synthesize
General

+ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

“ BitStream
General
sysControl

Feature sysControl

Dual-Purpose Pin

[] Use JTAG as regular 10

[[] Use S5PI as regular 10

Use MSPI as regular 10

[] Use READY as regular 10

[] Use DONE as regular 10

[] Use RECONFIG_N as regular 10
[] Use 12C as regular IO

Use CPU as regular 10

Cancel Appl

y

3.5.4 Bitstream DFERL

[Bitstream > General] 473> 3 > Z#5k L. [Print BSRAM Initial
Value| %A%z L E3 (4 3-31),

3-31 Bitstream DAERL

W Configuration

v Global
General
Constraints

~ Synthesize
General

+ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin
Incremental PnR

v BitStream
General
sysControl

Feature sysContral

BitStream

Enable CRC Check
[] Enable Compress
[] Enable Encryption
Key(Hex): | 00000000-00000000-00000000-00000000
Enable Security Bit
Secure Mode
Power On Reset Monitor
Print BSRAM Initial Value

Bitstream Format: Text

Cancel

Apply

3.6

Gowin ¥ 7 k7 = 7 DALY — /v GowinSynthesis T —
Y DOERREFATLET(H 3-),

IPUG531-2.6J

—F YA
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& 3-32 &%

{4 GOWIN FPGA Designer - [C:\Users\liukaf\Desk 1_d impl t

1_demo_syn.rpt.html] - a X
i EHle Edit Project Tools Window Help

T = B = L n 3 52
[ 0 H S HESBD®EX

Process 5 x

Synthesis Details -

1| Design Summary

3 Synthesis Messages
v [ User Canstraints V! g Top Level Module cm1_demo

Synthesis Details

Running parser:

&8 FloorPlanner CPU time = Oh Om 2s, Elapsed time = Oh Om 25, Peak

7% Timing Constraints Editor « Resource memary usage = 284.324MB
- R u: s Running netlist conversion:
v @ synthesize ° Resource Usage Summary CPU time = 0h Om Os, Elapsed time = Oh Om 0s, Peak

o Resource Utilization Summary memory usage = OMB

Syrthesis Report ce independent optimization:

Netlist File . Timing Optimizing Phase 0: CPU time = Oh Om 0.453s,
Elapsed time = 0h 0m 0.457s, Peak memory usage
v Place & Route o Clock Summary 284.324MB
imizing Phase 1: CPU time = Oh Om 0.328s,
Place & Route Report ¢ Max Frequency Summary Elapsed time = 0h Om 0.324s, Peak memory usage =
Timing Analysis Report - Detail Timing Paths Informations 284.324MB

ng Phase 2: CPU time = Oh Om 0.421s,
Elapsed time = Oh 0m 0.428s, Peak memory usage
284.324MB
Running inference:

Inferring Phase 0: CPU time = 0h Om 0.296s, Elapsed

Hima = Ak Am N 2000 PAnl maman: eaen — 294 27AMD

Ports & Pins Report =

Power Analysis Report

i
L# programmer

Design  Process  Hierarchy ; Start Page

Design Summary [x] vl em1_demo_syn.rpthtm| [x]

Console

Running technical mapping ...

[60%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[80%] Tech-Mapping Phase 3 completed

[96%] Tech-Mapping Phase 4 completed

WARN  (NLO@E2) : The module "Gowin_APB2_ Decoder” instantiated to "u_multiple 1" is swept in optimizing(“C:\Users\liukai\Desktop\cml_demo\src\cml_demo
[95%] Generate netlist file "C:\Users\liukai\Desktop\cml_demo\impl\gusynthesis\cml_demo.vg" completed

[100%] Generate report file “C:\Users\liukai\Desktop\cml_demo\impl\gusynthesis\cml _demo_syn.rpt.html” completed

GowinSynthesis finish

<

%

Console  Message

AR — O HIEICOWTIE. [Gowin V7 R =7 a—H—%
4 F(SUG100)] #BHRLTL 72 &0,

Gowin Y 7 N7 = 7 O EREL Y — /L Place & Route #3217 L CHL &
BoAR 21TV, By A NY—A7 7 A V&AL F97(X 3-33),

X 3-33 Ao E AR

GOWIN FPGA Designer - [CA\Users\iuk k 1_d

pl\pnricm1_demo.rpthtmi] - o x
7 Ele Edit Project Tools Window Help

DERE e B

Process 8 x

PnR Details :

Running placement:

1 | Design Summary

PnR Messages

~ [ User Constraints

il Placement Phase 0: CPU time = Oh Om 4s, Elapsed time = Oh Om 4s
FloorPlanner - PnR Details Placement Phase 1: CPU time = Oh Om 0.991s, Elapsed time

— Placement Phase 2: CPU time = 0h Om 16s, Elapsed time = 0h Om 16s
7% Timing Constraints Editor ¢ Resource Placement Phase 3: CPU time

0h Om 7s, Elapsed time = 0h Om 7s
Total Placement: CPU time = 0h 0m 28s, Elapsed time = 0h Om 285
Running routing:
Routing Phase
Routing Phase

~ (D synthesize = Resource Usage Summary

1/0 Bank Usage Sumﬂggerf? Route Process

* CPU time = Oh Om 0.009s, Elapsed time = 0h Om 0.009s
PU time = 0h Om 8s, Elapsed time = Oh Om 85
Routing Phase 2: CPU time = Oh Om 0.447s, Elapsed time = Oh Om 0.447s
Routing Phase 3: CPU time = Oh Om 0s, Elapsed time = Oh Om 0s
Total Routing: CPU time = Oh Om 8s, Elapsed time = Oh Om 85
Generate output files:
CPU time = 0h 0m 4s, Elapsed time = 0h Om 4s

= Synthesis Report

Clock Resource Usage Summary
Global Clock Signals|
Pinout by Port Name

Netlist File

v (D Placs & Route

Place 8 Route Report

All Package Pins
Timing Analysis Report 9 Total Time and Memory Usage | CPU time = Oh Om 40s, Elapsed time = 0h 0m 40s, Peak memory usage = 681MB

Ports & Pins Report

Power Analysis Report

L programmer M
i Preg . ,
Design  Process  Hierarchy 0 Start Page [x] Design Summary [ ] 4 cml_demo synrpthtml [ 2 cm1_demo.rpthtm| [x]
Console B x
Placement and routing completed ~

Bitstream generation in progress......

Bitstream generation completed

Running power analysis......

[106%] Power analysis completed

Generate file "C:\Users\liukai\Desktop\cml_demo\implipnricml_demo.power.html” 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 Users\liukai\Desktop\cml_demo\impl\pnricmi_demo.rpt.txt" completed
Generate file Users\liukai\Desktop\cml_demo\impl\pnricml_demo.tr.html" completed
Mon May 26 16:16:38 2025

%

Console  Message

Bl EERY — L O FEIC OV T, [Gowin VY 7 h 7 =7 oo—#
—%4 F(SUG100)] #BIL T 7250,
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Za— RY—)LCoh b Programmer ZfEH L TE Y F A MU —A4
TrANEA - RLET,

Gowin ¥ 7 b U =7 O £ 72 EA A F—/L/3 AT Programmer %
BV V=%, A ==—,3—7 [Edit> Configure Device] F7=1%>Y—/L/3—T

[Configure Device ™ | %~ U v~ LC. [Device configuration] %A 7
n7Ry 7 ABEET,

T NA AN GWIN/R-9 T [ITCM Select] 7 lInternal Instruction
Memory| O%E, X ra— R« 47 a VOMRIEN 3-34 ITR-T LB
nTI,
® [AccessMode] ® Ku v 7 X7 - J X K)o TEmbedded Flash

Mode| ZIERL £,
® [Operation] ®» Ky 7%« J X LH 5 [embFlash Erase,

Program] F7-1% lembFlash Erase, Program, Verify] %R L ¥ 7,

® [Programming Options > File name] T, ¥ 7> u— RT50LEDH
HEY NARNY—LT7AN0EAHR—FLET,

® Kf%iZ [Savel #7 U w7 LET,
3-3 GWIN/R9 DF 7 vu— K « 7 3 > O (Embedded Flash Mode)

Wi Device configuration ? *

Device Operation
hocess Mode: Embedded Flash Made -

Operation: embFlash Erase, Program -

Eraze and program the embedded flash Make zwre the confiz frequency
must be less than ZEMhz.

Frogramming Options

File name: |E:;'desktop_fmcu_testfmlffsfgowin_empu_ml_gc. f= | D
D VUser Flash Imitialization

Save Cancel

T3 A% GWIN/R-9 ¢, [ITCM Select] 7 [External Instruction
Memory] ToH V., A F v 7 UserFlash S AT & L CGERIRLTZE
B, Fura—R AT a COERRITIK 3-35 ITRT EB Y TT,
® [AccessMode] O Fry7H - X b TMCUModel L] #

B|IRLET,
® [Operation|® FKu v 7 &>+ & ki [Firmware Erase, Program |

F 7213 [Firmware Erase, Program, Verify | %z 38R L £,
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® [Programming Options > File name| T, ¥ 7> u— K37 50EDDH
HEy NARNY—=AT 7 A NVEAR—FLET,

® [FW/MCU/Binary Input Options > Firmware/Binary File] TY 7 F ¥ =
TERATDEITT 7 ANV T EIR L £,

® %IlC ISave] #7 U w7 LET,
X 3-35 GWIN/R-9 DF 7 i — K « 77 3 L O#R (MCU Mode L)

{# Device configuration ? >

Device Operation
hocess Mode: MU Mode L -

Operation: Firmware Eraze, Program -

Firmware Erasze, Program

Programming Optiens

File name: |E:/desktop/mou_test/ml/ f5/zowin_empu_ml_Se. fs

User Flazh Initialization

FNAMCU Binary Input Options

Firmware/Binary File: |E:/desktop/meu_test/ml/keil/led bin | D

Save Cancel

T34 A H GW2AN-9X/18X. GW2A/R/NR-18., GW2A/N-55 D4,
Forna—RK 37T g OfRIEN 3-36 12T 80D T,
® [AccessMode|® Fa v 7 &y« 2 kHv5 [External Flash Mode |
7 N A= A

® Operation ® Ku v 7% v« A k)b lTexFlash Erase, Program thru
GAO-Bridge ] % 7=1% lexFlash Erase, Program, Verify thru GAO-Bridge |
st £/ D= B

® [Programming Options > File name] T, ¥ 7> u— RT50LEDH
HEY NARN)—=LT7ANVEA L HR—FLET,

® [External Flash Options > Device| %73 = > C [Generic Flash] %
EIRLET,

® [External Flash Options > Start Address| % [0x000000] (ZH#ak L £
R

® K1%IZ ISave)] #7 VU v 7 LET,
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X 3-36 GW2AN-9X/18X, GW2A/R/NR-18, GW2A/N-55 DX 7 — K« 7 =

> DRERR

% Device configuration ? X

Device Operation
Access Mode: External Flazh Mode -

Operation: exFlash Erase, Frogram thru Ga0-Bridge -

exFlash Erase, Frogram thru GAD-Fridgze

Frogramming Optiens

File name: |E:Sdesktopimen_test/mlfsigowin_empu_ml_B5c. f= | D

User Flash Initialization

External Flash Optionz

Device: Generie Flazh -

Start Address: 0000000

Save Cancel

Arora V534 ZADPE . Xooa— R« 7 3 o ORERRIEIX 3-37

ORI ERD TT,

® [AccessMode] ® Fav 77X« X kD [External Flash Mode

5A) ZiEIRL £,

® [Operation] ® Ku w7 Xt U X ) lexFlash Erase, Program
5A] F7-1% lexFlash Erase, Program, Verify 5A] Z 3R L 9,

® [Programming Options > File name] T, ¥ 7> u— RT50LEDH

D8y FAR)—=AT 7 A NNEAR—FLET,

® [External Flash Options > Device| 473 = > C [Generic Flash] %

BIRL £,

® [External Flash Options > Start Address| (% [0x000000] (ZA%mk L %

j—o
® K1%IZ ISave)] #7 VU v 7 LET,
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X 3-37 Arora V @ External Flash Mode D#&fL

4 Device configuration ? X

Device Operation
Aecess Mode: External Flash Mode BA w

Operation: exFlazh Erase, Frogram Bi i

exFlash Erase, Program BA

Frogramming Options

File name: |]<aif]]es]{topfgowin_empu_mlfcml_demofimplfpnrfcml_demo. fsl D

Retained User Flash Data
VUser Flazh Initialization

External Flash Options

Device: Generic Flash ~

Start Address: 03000000

Save Cancel

Device configuration 73557 L 72 &, Programmer 0 — /L 3— £ oD
Program/Configure [ =0 | Z#IRL T, "— RV =T #itOE Y A Y
— LT 7 ANEX T a— RLET (GWIN/R-9 77314 2D MCU Mode L
DBHEIE. V7 b 2T REAOEIT 7 7 ANV BRIV n— REnE

ERE

Programmer O H J77%122WTik, [Gowin Programmer = — 34— 7

A R(SUG502)] &#B LT &V,
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4: D77 VLV R« TSV

Gowin EMPU M1 D N— KR =7 « Y77 LU X « FHA

¥ref design¥FPGA _RefDesign¥DK_START_DDR2_GW5A25 V1.0¥g
owin_empu_m1¥cm1_ethernet_demo

¥ref design¥FPGA_RefDesign¥DK_START_GW1N9 V2.1¥cm1_dem
o}

¥ref design¥FPGA_RefDesign¥DK_START_GW2A18_V2.0¥gowin_e
mpu_m1¥cm1_demo

¥ref design¥FPGA_RefDesign¥DK_START_GW2AS55 V1.3¥gowin_e
mpu_m1¥cm1_can_demo, cm1_ddr3_demo, cm1_demo,
cm1_ethernet_demo, cm1_sdcard_demo

¥ref design¥FPGA_RefDesign¥DK_START_GW2AR18 V1.1¥gowin_
empu_m1¥cm1_psram_demo

¥ref design¥FPGA _RefDesign¥DK_START_GW5A25 V2.0¥gowin_e
mpu_m1¥cm1_ddr3_demo., cm1_demo., cm1_nodbg_demo

¥ref design¥FPGA_RefDesign¥DK_START _GW5AST138 V1.0¥gowi
n_empu_m1¥cm1_ddr3_demo. cm1_demo

¥ref design¥FPGA_RefDesign¥Tang_ MEGA 138K_Pro_Dock¥gowin
_empu_m1¥cm1_ethernet_ demo., cm1_sd_demo

¥ref _design¥FPGA_RefDesign¥DK_DP_GWS5AT60_V1.0¥gowin_emp
u_m1¥cm1 _ddr3 _demo. cm1_demo

WD a—2aDU Tr LR TFTHAL M LFET
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¥solution¥Embedded Memory¥ref design¥FPGA_RefDesign¥gowin_
empu_m1

¥solution¥External_Memory¥ref design¥FPGA_RefDesign¥gowin_em
pu_m1

¥solution¥SD_Host_v2¥ref design¥FPGA_RefDesign¥DK_START_G
W2A18 V2.0¥apb_sd_host

¥solution¥SD_SPI_IF_v1¥ref design¥FPGA_RefDesign¥DK_START _
GW2A55 V1.3¥gowin_empu_m1
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