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1 B2

1.1 RY4EH

1.1 R4

1@#?&"@

Gowin_EMPU_M1 3 =2k 454, Wk 1-1 Fios.
1-1 Gowin_EMPU_M1 &%:3244

Cortex—M1
TRQI31:0] ¢ ! DEBUG
ITCM (<€ Cortex-M1 » DTCM
AHB-Lite
\ 4
A
AHB Bus v
Z A ~ A~
GPIO CAN Ethernet DDR3 PSRAM SPI-Flash Ex‘?:?fs zion
APB Bus A4
AHB2APB
A
\ 4
UARTO UART1 Timer0Q Timerl WatchDog RTC TRNG DualTimer I2C SPI SD-Card Fx t}:a Pr?szion
#—2%, Cortex-M1 } ITCM. DTCM
% 2%, AHB 228 ) GPIO. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB2 Extension Bus
B =%, APB &4 X UARTO. UART1. TimerO. Timerl. Watch Dog.
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1 B2

1.2 RYEHE

RTC. TRNG. DualTimer. 12C. SPIl. SD-Card. APB2 Extension Bus

1.2 RGEHFE

Gowin_EMPU_M1 G341 R4

® Cortex-M1 N T 2%
® AHB-Lite /& AHB R Zfl APB M2k, MAMKEEID T R4

1.2.1 Cortex-M1 F &%t

IPUG531-1.4

3R RR %

® ARM architecture v6-M Thumb #54-848#), S FF 16-bit Thumb FT 32-bit
Thumb2 #54 4

AALEY BEE RS

ARG

e BT S5 A TR 1 2R A X,

Hedgdlr, 1IEW R AR, BB RER PIARIRE
K =X

- AECE BE KD

- TR R G H AT AN %

- AR ARG

NVIC

o it E/MNT AR, 1. 8. 16, 32
® 4 MUK ESR
® Gt NFWTALFRES B SR AL FREOIRAS, RIS FR S R 5 SR IR

o AEHRIMARS
o HIMRAAL
- AECETEE (fulh BAFE L (reduced) B
® e 4 BreakPoint Unit f1 2 4 Data Watchpoint
® ki 2 4 BreakPoint Unit #1 1 /4 Data Watchpoint
- T E DAP ¥ [
® JTAG/SW
® JTAG
® SW

Memory

® [TCM: f5&1ifkes, TIECE K/, Upper B¢ Lower alias 5 ZUA1EE AR
UL (]
® DTCM: #HEfFhfds, FIHCE K/

32 TR IR AR

® Normal izl
® Small =
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1 B2

1.3 &G0

1.2.2 AHB-Lite Extension FH %t
® AHB &£k, )2 GPIO.CAN.Ethernet.DDR3 Memory.PSRAM. SPI-Flash.

AHB2 Extension

® APB &4k, X UARTO. UART1. TimerO. Timerl. Watch Dog. RTC.

DualTimer. TRNG. 12C. SPI.

1.3 R%ix O
1.3.1 Cortex-M1 i [

Cortex-M1 % 13 1-1 Fin.
2% 1-1 Cortex-M1 ¥ [1

SD-Card. APB2 Extension

FAHR /1O | fir% iR

HCLK in 1 System clock
SYSRESETNn in 1 System reset
DBGRESETN in 1 Power on debug reset
LOCKUP out |1 Core is in lockup state
HALTED out |1 Core is in Halt debug state
NTRST in 1 JTAG reset

SWCLKTCK in 1 Serial wire and JTAG clock
SWDITMS in 1 SW Data / JTAG Test Mode Select
TDI in 1 JTAG data input
JTAGNSW out |1 JTAG =1, serial wire =0
JTAGTOP out |1 state controller indicator
TDO out |1 JTAG data output
NnTDOEN out |1 JTAG data out enable
SWDO out |1 Serial wire data out
SWDOEN out |1 Serial data output enable
IRQ in [31:0] | External interrupts

NMI in 1 Non-maskable interrupt
SYSRESETREQ out |1 System reset require
EDBGRQ in 1 External debug request
DBGRESTART in 1 Restart from halt request
DBGRESTARTED out |1 Restart from halt acknowledge
HREADY in 1 Slave ready signal

HRESP in 1 Slave response signal
HRDATA in [31:0] | Data from slave to master
HTRANS out | [1:0] Transfer type

HBURST out | [2:0] Burst type

HPROT out | [3:0] Transfer protection bits
HSIZE out | [2:0] Transfer size

HWRITE out |1 Transfer direction
HMASTLOCK out |1 Transfer is a locked transfer
HADDR out | [31:0] | Transfer address
HWDATA out | [31:0] | Data from master to slave

1.3.2 AHB-Lite Extension i []
AHB-Lite Extension i 0 U3 1-2 FiR.

2= 1-2 AHB-Lite Extension i1

ey

/o | % | ik

Pt @Ak

IPUG531-1.4
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1 RfPE 2R

1.3 &G0

B4 110 | fi%E | ik I @ s
SYSRESETnN in 1 RGEN -
PORESETN in 1 HEA -
IRQ out | [31:0] | #hEBH Ik -
NMI out |1 Non-Maskable 7 -
GPIO inout | [15:0] | i FH 4 A0 ot 11 GPIO
UARTORXD in 1 UARTO #2218t
UARTOTXD out |1 UARTO &% i [ UARTO
UART1RXD int |1 UARTZ £zl
UART1TXD out |1 UARTL ki [ UARTL
TIMEROEXTIN in 1 Timer0 M Timer0
TIMER1EXTIN in 1 Timerl A H Timerl
WDOGRESREQ out |1 Watch Dog & 17 1% 3K Watch Dog
RTCSRCCLK in 1 RTC 4k 32.768KHz | RTC
SCL inout | 1 AT Bh 2C
SDA inout | 1 AT EE
MOSI out |1 B LN E S PN
MISO in 1 B S ONYNE St S
SCLK out |1 N5 5
NSS out |1 M IERE S
SD_CLK out |1 5
SD _CS out |1 FikfE S
SD_DATAIN out |1 EAEITEITIN
SD_DATAOUT in 1 Hm i SD-Card
SD_CARD_INIT out |1 ¥I64k70”
SD_CHECKIN in 1 PN RS
SD_CHECKOUT out |1 A
CAN_RX in 1 EAETTE PN
CAN_TX out |1 st AN
RGMII_TXC out |1 RGMII &% gh
RGMIl_TX_CTL out |1 RGMII i
RGMIl_TXD out |[3:0] | RGMII Kik¥dE
RGMII_RXC in 1 RGMII £z B Ethernet
RGMI_RX_CTL in |10 | RGMII Bt RGMIl Interface
RGMII_RXD in [3:0] | RGMII #E Ui K3
GTX_CLK i 1 F}Q\GMII 125MHz I iy
GMIl_RX_CLK in 1 GMII FZYSC i
GMIl_RX_DV in 1 GMII £ ffi g gt,\r}lﬁr?ri;face
GMIl_RXD in [7:0] | GMII 0¥

IPUG531-1.4
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1 RfPE 2R

1.3 &G0

B 110 | fi%E | ik I @ s
GMII_RX_ER in 1 GMII FZ St i
GTX_CLK in 1 GMII 125MHz &g A
GMII_GTX_CLK out |1 GMII K IE I
GMII_TXD out | [7:0] | GMIl Kik%dE
GMII_TX_EN out |1 GMII K i%Afife
GMI_TX_ER out |1 GMII Kk iR
MIl_RX_CLK in 1 MIT FZUS N
MIl_RXD in [3:0] | MIl B2l ¥
MII_RX_DV in 1 Ml B2 G
MIl_RX_ER in 1 MII e i
MIl_TX_CLK in 1 MII K IE s Ethernet
MII_TXD out |[3:0] | MIl &i%%HR MIl Interface
MII_TX_EN out |1 MIl K% AF RE
MIl_TX_ER out |1 MII K& 1R
MII_COL in 1 MIl #HRAE 5
MII_CRS in 1 MIl 55
MDC out |1 7 THL I8 3 I e
Ethernet

MDIO inout | 1 B T T
DDR_CLK_| in 1 50MHz I A\
DDR_INIT_COMPLETE_O | out |1 WIEA TG 5
DDR_ADDR_O out | [15:0] Etow ik Column
DDR_BA O out |[2:0] | Bank il
DDR_CS_N_O out |1 ks S
DDR_RAS N_O out |1 Row HutkikiE(E 5
DDR_CAS N_O out |1 Column Hihh &5 5
DDR_WE_N_O out |1 Row & fiifig
DDR_CLK_O out |1 feftan 52R3 SDRAM

IE s DDR3
DDR_CLK_N_O out |1 f\ é%R—CLK—O Az
DDR_CKE O out |1 ﬁDE?g% SDRAM [ ffi
DDR_ODT_O out |1 WAFAE 5 i 2 FL BHL 4% 1
DDR_RESET N_O out |1 %DR3 SDRAM £fizf5

DDR3 SDRAM ¥k 5
DDR_DQM_O out | [1:0] P
DDR_DQ IO inout | [15:0] | DDR3 SDRAM %4/
DDR_DQS_IO inout | [1:0] %3;%5'3%'\" Mk

IPUG531-1.4
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1 R4 Ay 1.3 R%0m M0
B 110 | fr%i | filik T IR ARk
: L DDR_DQS_I0 4k

DDR_DQS_N_IO inout | [1:0] %ﬁj\%%_ QS_
O_psram_ck out | [1:0] %Ejéﬁ PSRAM fyIk £

5 O_psram_ck 4%
O_psram_ck_n out | [1:0] i %%_I,O -
IO_psram_rwds inout | [1:0] ;STQ%M;%*E%@%%
IO_psram_dq inout | [15:0] | PSRAM %4
O_psram_reset_n out |[1:0] | PSRAM Efif55
O_psram_cs_n out | [1:0] | Frik, KA PORAN
init_calib out |1 WIEA e S 5
psram_ref_clk in 1 i;i@%gﬁi Bz

H iﬁ)\%ﬁ*ﬁiﬁi i
psram_memory_clk in 1 ié@%iﬁﬁ@iuéﬁ:jﬁf

A PLL
FLASH_SPI_HOLDN inout | 1 NC
FLASH_SPI_CSN inout | 1 ML EFRE S
FLASH_SPI_MISO inout | 1 F AN & SPLFlash
FLASH_SPI_MOSI inout | 1 B & lINSE S TPN
FLASH_SPI_WPN inout | 1 NC
FLASH_SPI_CLK inout | 1 RS RS
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 )
APB2PWDATA out [31:0] | APB2 PWDATA APB2 Extension
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
AHB2HSEL out 1 AHB2 HSEL
AHB2HADDR out [31:0] | AHB2 HADDR
AHB2HTRANS out [1:0] | AHB2 HTRANS AHB2 Extension
AHB2HWRITE out 1 AHB2 HWRITE
AHB2HSIZE out [2:0] | AHB2 HSIZE

IPUG531-1.4 6(42)




1 RfPE 2R

1.3 &G0

ey /O | Ar%E | fHiik PSS
AHB2HBURST out |[2:0] | AHB2 HBURST
AHB2HPROT out |[3:0] | AHB2 HPROT
AHBZHWDATA out | [31:0] | AHB2 HWDATA
AHB2HMASTLOCK out |1 AHB2 HMASTLOCK
AHB2HREADYMUX out |1 AHB2 HREADYMUX
AHB2HRDATA in [31:0] | AHB2 HRDATA
AHB2HREADYOUT in 1 AHB2 HREDAYOUT
AHB2HRESP in [1:0] | AHB2 HRESP
AHB2HMASTER out |[3:0] | AHB2 MASTER
AHB2HCLK out |1 AHB2 HCLK
AHB2HRESET out |1 AHB2 RESET

IPUG531-1.4
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2 WA B 2.1 TEF3R IR

2@#&%%&

2.1 BHIHER
® DK-START-GW2A18 V2.0

® GW2A-LV18PG256C8/I7

® DK-START-GWI1N9 V1.1
GW1N-LVILQ144C6/15

® DK-START-GW2A55V1.1

® GW2A-LV55PG484C8/I7

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

2.2 BRHEE

Gowin_V1.9.3.01 Beta

2.3 BRZLE R

Gowin =SR2 5 2% IP Core Generator, fH Tt & fi/= 4
Cortex-M1 F1 AHB-Lite Extension {411 .

IP Core Generator 3 4-1d H /715152 % SUG284, Gowin IP Core
Generator H ' $5F -

2.4 THUH

Gowin_EMPU_M1 37 £F Programmer 14 T #A4 S0
Programmer {48 FH 771415 2% SUG502, Gowin Programmer F
P
SLALY =]
2.5 itz
Gowin_EMPU_M1 & i

1. IP Core Generator ##Z4: i #:ll & Cortex-M1. APB Bus Peripherals
F1 AHB Bus Peripherals, /=4 Gowin_EMPU_M1 #4151, $ N T

2. itk Gowin_EMPU_M1, SAHF%iT, EEHP &S
Gowin_EMPU_M1;

IPUG531-1.4 8(42)



http://cdn.gowinsemi.com.cn/SUG284-1.7_Gowin_IP核产生工具用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf

2 WA B 2.5 Hitiife

Y EL L HORI S 7 2101

Synplify_Pro 5% GowinSynthesis %4

Place & Route i JajAfidk, 7 im A

Programmer | #f5% i £ GW1N-9/GW1NR-9/GW2A-18/
GW2AR-18/GW2A-55,

ook w
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3 TR 3.1 TEa g

TIERIR

3.1 TiE6)&
3.1.1 HETIE

it “GOWIN FPGA Designer”, #3254~ “File > New... > FPGA
Design Project” 418 3-1 Ai7s.

3-1 ## FPGA Design T2

W GOWIN FPGA Designer - [Start Page]
. Fle Edit Tools Window Help
O ' S &
Recent Projects:
Quick Start
- Projects 13
[ FPGA Design Project | L
=1 Files
|_& Verilog File
| VHDL File I
L‘L} Physical Constraints File
M o .o [~
ditor

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

Qo] [P

312 EETERZMFEE
M TR, 8 TREKE, WK 32 Fix.

IPUG531-1.4 10(42)




3 LREMEIR

3.1 TREf

E 3-2 @ ETIRZFHMEBRE

Ep Project Name

3.1.3 iEFERH

Project Name

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

Name: [gowin_empu_m 1

Create in: | /home/liukai E]

Use as default peoject location

RPERS AR BRI ES, WK 3-3 B
3-3 IEFERR 1

Project Name
B Select Device

3.14 SER TI200E

Select Device

Specify a target device for vour proiect

Filter

Series: | GW2A 3| Device: [Gwza-1s ]
Package: |PBGA256 ]
Speed: [CB!I? H ]

Part Number Device Package Speed \oltage 10

GW2A-LV18PG256C8/I7 GW2A-18  |PBGA256  |Ca/7 - 20736 15552

GW2A-UV18PG256CE/17 GW2A-18  PBGA256  CBI7 UV 207 20736 15552

[4] [+]

< Back H Next > ]

Ik 3-4 flos, SERGHTE TS

IPUG531-1.4
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3 TR 3.2 it

& 34 sER T2
T )

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

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

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

< Back H Finish

3.2 Bt

i F IP Core Generator /%4 Gowin_ EMPU_M1 fififfi% it

LA “Tools > IP Core Generator” 85 1. E4~ “IP Core Generator

“% 7, ¥TFF IP Core Generator, i%#“ Soft IP Core > Microprocessor System >
Soft-Core-MCU > Gowin_EMPU_M1 1.47, #n& 3-5 ffi7x.

3-5 1%#F Gowin_EMPU_M1

GOWIN FPGA Designer - [IP Core Generator]

4 Fle Edit Project Tools Window Help

T o 5 1]
[ S B oo

=

Name Version

=1 Hard Module Gowin EMPU M1
® BandGap
* CLOCK
= DSk Information
* 13C
* :':;;"W Type: Gowin_EMPU_M1
i User Flash Vendor: GOWIN Semiconductor

= Soft IP Core summary: Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.

* DSP and Mathemathics
© " Interface and Interconnact Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA. Cortex-M1 is ARM architecture
-5 Memory control v6-M, supports thumb instruction set architecture. There is an operating system extension option, if this option is implemented,
e Microprocessor System functionality within the processor is enable that is capable of running an operating system. Data endianness is configurable.
# Bus Bridge Instructions and system control registers, debug resources and debugger accesses are always little-endian. The nested
&P Hard-Core-MCU vectored interrupt controller is closely integrated with the processor to achieve low latency interrupt processing. The debug can
= -Core-MCU be configured to full or reduced mode. Full debug includes four breakpeint units and two data watchpoint units, reduced debug
- &% Gowin_EMPU_M1 14 includes two breakpoint units and one data watchpoint units. Cortex-M1 supports 32-bit hardware multiplier, users can choose
" Gowin_PicoRV32 1.0 either the standard multiplier or a smaller, lower performance multiplier implementation.
& RiscV N25 10
% BS Multimedia AHB-Lite interface is a bus interface suitable for high-performance synthesizable designs. It defines the interface between

components, such as masters, interconnects, and slaves. Gowin extends AHB-Lite to AHB bus and APB bus. AHB bus includes
AHB1 and AHB2, AHB1 loads GPIO, CAN, Ethernet, DDR3, PSRAM, SPI-Flash and AHB2 is for user to design AHB peripherals. APB.
bus includes APB1 and APB2, APB bus loads UARTO, UARTL, Timer0, Timerl, Watch Dog, RTC, DualTimer, TRNG, 12C, 5PI, SD-
Card and APB2 is for user to design APB peripherals.

FT7F Gowin_EMPU_M1, Gowin_ EMPU_M1 Z 444K 3-6 i,
£ 4% Cortex-M1 F1 AHB Lite Extension (APB Bus Peripherals 1 AHB Bus
Peripherals) EHICE .

IPUG531-1.4 12(42)
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[ 3-6 Gowin_EMPU_M1 R %2844

Gowin EMPU M1 X

File

Target Device: GWZ2AR-LV1BEQ144PCE/I7

Create In: [fhome!liukaifgowin_empu_mll l E]
Synthesis Tool: [GowinSynthesis ¥ | Language: |Verilog S
Cortex-M1
| mosrer ] L DEBUG |
ITcm Cortex-M1 DTCM
AHB-Lite
AHB Bus
) AHBZ
GFIO CAN Ethernet DDR3 PSRAM SPIFlash | | o on
AFB Bus
AHE2APE
A A Watch Dual § APBZ
UARTD UART1 Timern Timerl Dog RTC ‘ TRNG Timer 12C SPI ‘ SD-Card | [ on
@)
Help [egancel l l @9'( l

3.2.1 Cortex-M1 i1t

Cortex-M1 {415 11 ic B ik miansR 3-1.

%= 3-1 Cortex-M1 B BiEIR

Pic B 1% 0

ik

Number of interrupts

fic & Cortex-M1 #MEE A i, Wik 1 8% 8 5 16 5% 32, ZRil N 32

OS Extension

FL & Cortex-M1 52 13 SCHFRAE R 58, BOANSHF

Small Multiplier

it & Cortex-M1 small Bt fFIfeikds, BRIAN normal #x(

Big Endian

P & Cortex-M1 Hudls Kt 2, BRI/ % 2

Enable Debug

ffigE Cortex-M1 Debug Zhfg, ERINNMlfE Debug

Debug Port Select

o B R AR 1, AT L% JTAG BY Serial Wire 5% JTAG and Serial Wire,
#iIAA JTAG and Serial Wire

Small Debug

FCE Small B, BRUCH Full B A

ITCM Alias Select

fid & ITCM Alias, AJ Lk Upper 5% Lower, ERIAA Lower Alias

ITCM Size

Fe & ITCM FI R/, ATLLEFE 1KB B) 2KB BY 4KB 5{ 8KB &f 16KB &} 32KB
B 64KB B 128KB 1% 256KB

IPUG531-1.4
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i B ik I A
® GWIN-9 R%H Kik# 32KB, LA 16KB
® GWINR-9 R4l Kik#E 32KB, Bl 16KB
® GW2A-18 R4l Kik#f 64KB, B\ 32KB
® GW2AR-18 R4l Kik#f 64KB, BRilN 32KB
® GW2A-55 R4l Kik#E 256KB, #Ri\ N 64KB
Initialize ITCM e ITCM I4atk, BRI NEE

ITCM Initialization Path

ITCM HI4a{E AR 1%

fil 5 DTCM iR/, A]LLIEHFE 1KB Y 2KB &%, 4KB &} 8KB 1k 16KB ¥ 32KB
B¢ 64KB B 128KB 1%, 256KB
® GWIN-9 ¥ Kk 32KB, BRik N 16KB

DTCM Size ® GWINR-9 #¥lf Kik#f 32KB, FRiLJy 16KB
® GW2A-18 RFIf KL 64KB, ERilN 32KB
® GW2AR-18 RJIH KiL#¥ 64KB, Bl 32KB
® GW2A-55 RS Kk 256KB, FRiL N 64KB
Wil Cortex-M1, 17T Cortex-M1 (FCE if, W& 3-7 fros, G453
N ». N
HECE . Al & A
3-7 Cortex-M1 ELEF @
& Cortex-M1 X
=
Cortex-M1 57
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
— HCLK LOCKUP — normal multiplier, big or little endian, full or small debug, debug port.
—» SYSRESETn HALTED %
JTAGTOP [—=
—® DBGRESETNn nTDOEN =
—® nTRST SWDO
—» TDI SWDOEN (—#=
—#{ SWCLKTCK TDO =
—| swoiTMs SYSRESETREQ [—#
DRGRESTARTED |- Common | Debug ] Memory ]
=>{ IRQI31:0] HTRANS[1:0] i Number of interrupts
— NMI HBURST[2:0] p=t= 1
— EDBGRQ HPROT[3:0] pei= 8
—»| DBGRESTART HSIZE[2:0] = 15
HWRITE —
—# HREADY @ 32
HMASTLOCK —#
—P|HRESP HADDR[31:0] [~ ¥| 05 Extension
—%| HRDATAL31:0] HWDATA[31:0] = small Multiplier

Gowin Cortex-M1

H

Cy

IPUG531-1.4

Big Endian

lagancel

P |
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&

IPUG531-1.4

EAEE

EFE MR E IR, WA 3-8 frn, AURCETWiEE. #IERAZY
Jie . Rk AR AR B A7 it 5

& 3-8 Cortex-M1 EHEE

Cortex-M1
—»l HaLk LOCKUP |
—-
—m SYSRESETN HALTED
JTAGTOP
—-
DBGRESETn WTOOEN
—»! nTRST SWDO -
—» TDI SWDOEN
—mf SWCLKTCK TDO >
SYSRESETREQ |
—»! SWDITMS
DBGRESTARTED
—+ IRQ[31:0
QlsL:ol HTRANS[1:0] =
— NMI HBURST[2:0] p==
—» EDBGRQ HPROT[3:0] feei
—»| DBGRESTART HSIZE[2:0] f=
HWRITE [—
—» HREADY
HMASTLOCK
—» HRESP
HADDR[31:0] =+
—#| HRDATA[31:0] HWDATA[31:0] it

Gowin Cortex-M1

o i ERE
AT L% 1 87 8 B 16 B 32, W LAACE 1 8l 8 Bk 16 B 32 A

T, BRI 32 4,

Cortex-M1

A
55 7]

Gowin Cortex-ML1 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, 05 extension, small or

normal multiplier, big or little endian, full or small debug, debug port.

Common Debug ] Memory

Number of Interrupts
1
8
16

@ 32

¥| OS Extension
Small Multiplier

Big Endian

o HIERGY RIE
IR IEFE, W Cortex-M1 4 & SCHFERAE R Gt BRUONSCRHRIE R G 1

® SRVLAHANE

© cancel aQK

R LR, N Cortex-M1 373 Small Feik:#s, 7 M3 FF Normal Fei:#s,
21N Normal Fei 25 .

® KAt AN E
ISRIEFE, N Cortex-M1 SCRPEGE KA 20, 15 W S35 Bodfa /s 5

BRI/ ik 3o
Ak E

WeFEFARC LI, Wl 3-9 P, W ABCE ARG, R uldE A
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3-9 Cortex-M1 BiX e B

Cortex-M1
—» HCLK LOCKUP
-
—»| SYSRESETR HALTED
JTAGTOP [
—

DBGRESETN i
— nTRST cwbo >
—» TDI SWDOEN
— ! SWCLKTCK TOO =

SYSRESETREQ
—» SWDITMS
DBGRESTARTED
—! IRQI31:0
Qi1:0l HTRANS[1:0] et
I e HBURST(2:0] fetie
—»! EDBGRQ HPROT(3:0] =
—»! DBGRESTART HSIZE[2:0) =
HWRITE
—m HREADY
HMASTLOCK
—»! HRESP
HADDR[31:0]
=®| HRDATAL31.0] HWDATA[31:0] =t

Gowin Cortex-M1

® Enable Debug

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 [TCM and DTCM, OS extension, small or
normal multiplier, big er little endian, full or small debug, debug port.

—
Common | Debug \l Memory ]

¥ Enable Debug
Debug Port Select

JTAG
Serial Wire

@ |TAG and Serial Wire

Small Debug

egance\ ;QK

IR % £ Enable Debug, Cortex-M1 i IhRE, 7N Cortex-M1
A FFARThEE, BRUCNAERE Debug.

o KA

] L JTAG BY Serial Wire 8% JTAG and Serial Wire, Eti\A JTAG

and Serial Wire.

o IS EARE
W, N Cortex-M1 73 Small iR 2E, 750573 Full B
REs, BN Full BRI

FHECE

AR B IR TR, Wk 3-10 Fian, "TLAECE ITCM A1 DTCM,

IPUG531-1.4
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& 3-10 Cortex-M1 FFHEEL B
& Cortex-M1 x
Cortex-M1 )
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
— e HOLK LOCKUP = normal multiplier, big or little endian, full or small debug, debug port.
— SYSRESETR HALTED [—#-
IJTAGTOP —»
—® DBGRESETn nTDOEN
= nTRST SWDO =
—m SWCLKTCK TDO [—»
SYSRESETREQ —#
I DBGRESTARTED | | |- Common | DEb"'QI Memory ‘l
= IRql31:0] HTRANS[1:0] ITCM Alias select
— NMI HBURST[2:0] == Enable Upper Alias
— EDBGRQ HPROT[3:0] = @ Enable Lower Alias
—» DBGRESTART HSIZE[2:0] = ITCM Size:
— HREADY HMA:"I"\I‘I_:;E : | Initialize ITCM
—%| HRESP HADDRI31:0] Pt ITCM Initialization Path: E]
—| HRDATA[1:0] HWDATA[31:0] (=
DTCM
Gowin Cortex-M1 DTCM Size
=Y
l°§ancel l l 69!( ]
® ITCMEE
- ITCM Alias Bt E rJ LLiZ$ Enable Upper B Lower Alias, ERAH
Lower Alias
- ITCM Size it &
- ATLLE#E 1KB 5 2KB 5 4KB 5 8KB 5 16KB B 32KB 2§ 64KB ¥,
128KB 5% 256KB.
- GWIN-9 #%1| ITCM Size i Kik# N 32KB, #RiLH 16KB.
- GWINR-9 %741 ITCM Size i Kik# )y 32KB, ERiLJy 16KB.
- GW2A-18 %741 ITCM Size i Ki&i 4 64KB, ERiAAN 32KB.
- GW2AR-18 %%l ITCM Size i Ki& £y 64KB, BRiILH 32KB.
- GW2A-55 %741 ITCM Size f Kk 4 256KB, ERiLN 64KB.
- ITCM Initialization ¢ & 41 R i%#% Initialize ITCM, JISCKF ITCM #I46G
£, WTLAZE ITCM Initialization Path 5\ ITCM HJUAE L7
- WA 4 SPI-Flash F8UE317 K, ITCM WG EFA
bootload SCHFE% % .
- ITCM Initialization Path 5 A [M#42, AEEA LB 4 WSO %
!
® DTCMTi#E
- DTCM Size Fe & T LAE# 1KB 5 2KB 5} 4KB 5 8KB &} 16KB 1,
32KB H 64KB 5 128KB 5 256KB.
- GWIN-9 %% DTCM Size fiz Kik# Ny 32KB, #KikJy 16KB.
IPUG531-1.4 17(42)
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GWI1NR-9 %% DTCM Size f Kik#H N 32KB, ERiAA 16KB.
GW2A-18 %% DTCM Size & Kik# N 64KB, ERikN 32KB.
GW2AR-18 % %] DTCM Size s KikEFE N 64KB, BRI A 32KB.
GW2A-55 %% DTCM Size i Kit$H 256KB, RN 64KB.

® |TCM 5 DTCM it & [

GW1N-9 #%1, ITCM 8 DTCM & KA L E N 32KB, WIER ITCM 8¢

DTCM ¥ 2s G E N 32KB, M 57—/ MEff ik R eI B N

16KB.

GWINR-9 #7%, ITCM B{ DTCM & KA ECE N 32KB, W& ITCM

o DTCM AN TEME 2 O E N 32KB, NI A— /M EfE e i ok R AERC

BN 16KB.

GW2A-18 %%, ITCM 2 DTCM H KAl & N 64KB, #1H ITCM

o DTCM HEATE# 28 O B N 64KB, NI A — M7k e i ok R BERC

BH N 16KB.

GW2AR-18 %%, ITCM B DTCM & KA BC & A 64KB, W& ITCM

o DTCM AN TEME 2 O E N 64KB, NI A— /M EfE e i ok R AERC
&N 16KB.

GW2A-55 %741, ITCM 8 DTCM i KA L& N 256KB, 1 ITCM

8 DTCM F:A R 28 CUBC B R 256KB, N A — A7k 28 5ok H BER

BN 16KB.

3.2.2 AHB-Lite Extension f{F& it

AHB-Lite Extension Fit &% i15R 3-2 AR
%% 3-2 AHB-Lite Extension Bt &%

IPUG531-1.4

i £ 32 T i

Enable GPIO ff6E GPIO, ERih:H]

Enable CAN fiife CAN, ERIASEH

Buffer Depth CAN ¥k 4% Buffer Depth, ZRIAME N 256

Enable Ethernet {§if Ethernet, ERi\ <

Interface Ethernet #£#% Interface (RGMII/GMII/MII), ERik N RGMII
RGMII Input Delay RGMII input delay, ZAIME A 100

MIIM Clo

ck Divider MIIM clock divider, ERIME N 20

Enable DDR3 f§ift DDR3 Memory, ZRi\F<H]

Enable PSRAM {58 PSRAM, R\

Enable SPI-Flash

ffifE SPI-Flash N#IhAEF] Memory 2. 5. #ERRThAE, R
AT

chapie AHB2 ffiE AHB2 5 AL, BRI
Enable UARTO fFREER 1 0, ZRIATEH]

Enable UART1 fFREER T 1, BRIATCH]

Enable Timer0 {EfEER 28 0, ERIAEH]
Enable Timerl fEREER 28 1, BRIAK A
Enable WatchDog fEReE 10, ERIAKH

Enable RTC ffifE RTC, ZRik]

Enable TRNG it TRNG, ERAFH]

Enable DualTimer {fifE DualTimer, ERIAEH
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i B 25 T ik

Enable 12C 1#8E 12C, BRIARMA

Enable SPI fFRE SPI, EZRINSEH]

Enable SD-Card {fife SD-Card, ERIAKH]
Enable APB2 N SR TN
Extension ffige APB2 ¥ @2 11, ERAKH
GPIO it B

XMiF4TH GPIO, mILLEFERCE GPIO, K 3-11 Firs.
RN, Wik Enable GPIO, N Gowin EMPU_M1 % ¥§ GPIO.
& 3-11 GPIO B2 &
& G0 X
GPIO o

The CortEx-M1 Core of Gowin_EMPU_M1 interacts with GPIO block through AHB bus. The
GPIO block interconnects With FPGA Fabric where user implements general purpose 1O
functions. This AHB GPIO is a general purpose I/O interface unit and provides a 16-bit 1/O
interface.

IRQL31:0] P
— SYSRESETN
NI -
Options
— PORESRTN —Confiquration
GPIO[15:0] patei= v Enable GPIO

Gowin AHB Bus

@&

[annce\ l I & ox l

CANEE

® XTIt CAN, WJLUEHFEECE CAN, il 3-12 ffirs.

BRINCH], ARk $E Enable CAN, NJ Gowin_ EMPU_M1 ¥ #f CAN.
W 4% Enable CAN, AT LABCE Buffer Depth.

1% # Buffer Depth, Fc# Buffer Depth,, ZRiIAE N 256.

IPUG531-1.4 19(42)
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[& 3-12 CAN Bt &
& N X]
CAN &

The Cortex-M1 core of Gowin_EMPU_M1 interacts with CAN block through AHB bus.The CAN
Block is a fully verified block, which can implement CAN bus communication. The CAN block
implements CAN2.0 and CAN FD protocol.

—® SYSRESETn IRQI31:0] p=i=

—® PORESRTN N[ -

Options 16

Configurations 32

64
—® CAN_RX CAN_TX —#= ¥| Enable CAN 128

Buffer Depth: m

512
1024
2048
4096
8192
16384
32768

E] 65536

Gowin AHB Bus

@[ Far ]

Ethernet B0 &

® WiifTHF Ethernet, nJULIEFFALE Ethernet, 41K 3-13 fiiass

® ZRiASEH], Wik Enable Ethernet, Il Gowin EMPU_M1 37 £f
Ethernet.

® R4 ikF Enable Ethernet, N r] AL Interface. RGMII Input
Delay. MIIM Clock Divider.
- 1E#f Interface, TLLEEACE RGMIL. GMIIL MII B, GMII/MII, 2R

N RGMIL,

- WnRIEFE Interface Jy RGMIIL, U AT BLIEFEL E RGMII Input Delay,

ZRIME N 100,
- %% MIIM Clock Divider, 7] LAFCE MIIM Clock Divider, ERiAME N
200
® 1% Interface £ RGMII 5 GMII, N3 I GTX_CLK @2 Z5i#: N\ 125MHz
LN

IPUG531-1.4 20(42)
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[# 3-13 Ethernet Bt &
Ethernet
—® SYSRESETn IRQ[31:0] i
NM| -
—» PORESRTN
MDC —=
—B RGMII_RXC
MDID -
— RGMII_RX_CTL
RGMIL_TXC
= RGMII_RXD[3:0]
RGMII_TX_CTL —
e RGMII_TXD[3:0] ==

Gowin AHB Bus

DDR3 B &

R

5]
The Cortex-M1 core of Gowin_EMPU_M1 interacts with Ethernet block through AHB bus.The
Ethernet block is a fully verified block, which can implement Ethernet MAC layer function and

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

Options

Configuration

¥| Enable Ethernet

Interface:

RGMII Input Delay: | 100

MIIM Clock Divider:

P
-

-
[~]

-
[~]

°gance| 09!(

® Ui Jf DDR3, W LLAFEELE DDR3, tnl& 3-14 flix.
® IR\, {1 ik Enable DDR3, ] Gowin EMPU_M1 37 DDR3.
® DDR3 i1 DDR_CLK_| %54 N\ 50MHz I &b A\ .
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[ 3-14 DDR3 it B

&

DDR3

SYSRESETn

PORESRTn

DDR_CLK_I

1RQ(31:0]

NMI
DDR_INIT_COMPLETE_O
DDR_ADDR_0[15:0]
ODR_BA_0[2:0]
DDR_CS_N_O
DDR_RAS_N_O
DDR_CAS_N_O
DDR_WE_N_O
DDR_CLK_O
DDR_CLK N O
DDR_CKE_O
DDR_ODT_O
DDR_RESET_N_O
DDR_DQM_0I[1:0]
DDR_DQ_I0[15:0]
DDR_DQS_l0[1:0]

DDR_DQS_N_l0[1:0]

I EE R EEEEEEEEE R

Gowin AHB Bus

DDR3 X

i 54
(3 7

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

Options |

Canfiguration

¥ Enable DDR3

@ (&

SPI-Flash i &

SPI-Flash % N#IhEE, 1 Memory 2. 5. #EERIRE.

M4 I SPI-Flash, ] LUIZEACE SPI-Flash, & 3-15 fis.
BRINKH, ik Enable SPI-Flash, M Gowin. EMPU_M1 37§
SPI-Flash.,
IR Gowin_EMPU_MZ1 1 il /i 4t SPI-Flash T #k )5 sh 720, M2 ik %
Enable SPI-Flash.
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[#] 3-15 SPI-Flash fig &

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.

SPI-Flash
IRQ[31:0] [~
NMI
—®{ SYSRESETn FLASH_SPI_HOLDN (>
FLASH_SPI_CSN &9
FLASH_SPI_MISO [ -
"options |
—#{ PORESRTN FLASH_SPI_MOSI| [ Configuration,
¥| Enable SPI-Flash
FLASH_SPI_WPN (@
FLASH_SPI_CLK j&

Gowin AHB Bus

R
hd

@cwes (&)

AHB2 Extension B0 &

® XU AHB2 Extension, 7] LIEFENCE AHB2 Extension, U1/ 3-16

BTz

® ZRiASEH], Wik Enable AHB2 Extension, Il Gowin_ EMPU_M1 3%
#f AHB2 Extension, A /7 ] DLZE G4 1 B AT R 1) AHB AR 14
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& 3-16 AHB2 Extension it &

& AHB2 Extension x
AHB2 Extension o

The Cortex-M1 core of Gowin_EMPU_M1 interacts with AHB2 Extension block through AHB
bus. The AHB2 Extension block is a fully verified block which can extend AHB bus to user to
design more AHB peripherals.

IRQ[31:0] p=i
— SYSRESETN NMI [
AHBZHSEL [
—# PORESRTR AHBZHADDR[31:0] =t
AHBZHTRANS[1:0] p=i=
= AHBZHRDATAI31:0] AHBZHWRITE (—#=
AHB2HSIZE[2:0] == m
—# AHBZHREADYOUT AHBZHBURSTIZ:0] (= Configuration
AHBZHPROTIS:0] fie ¥| Enable AHB2 Extension
=l AHBZHRESP[1:0] AHBZHWDATA[IL:0] fmie
AHBZHMASTLOCK [—i=

Gowin AHB Bus

@ [P

UART B &

® XUii4TJF UARTO B UART1, JLLEHACE UARTO 8¢ UARTL, 4
3-17 FiuRs

® IRiAkH], Wik Enable UARTO, Il Gowin_ EMPU_M1 ¥ # UARTO.

® IRiAkH], Wik Enable UARTL, Il Gowin_ EMPU_M1 ¥ #F UART1,
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[ 3-17 UART Bt &

& UART o
UART o

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

—® SYSRESETN IRQI31:0] i
= PORESRTN NM| =
—» UARTORXD UARTOTXD [— Options
Configuration
¥| Enable UARTO
— UART1RXD UARTLTXD —»
+| Enable UART1

Gowin APB Bus

[anncel l [ & ox l

Timer fit B

® XU AT H TimerO 2% Timerd, 7] LLEFEECE Timer0 8¢ Timerl, & 3-18
Fr7R o

® ZRI\ICH, tn Rk Ff Enable Timer0, Il Gowin EMPU_M1 37 #F TimerO0.

® ZRI\SCH], tn Rk Ff Enable Timerl, ] Gowin EMPU_M1 37 #F Timerl.
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& 3-18 Timer Bt B
& Timer x
Timer o

The Cortex-M1 core of Gowin_EMPU_ML1 interacts with Timer0/1 block through APB bus. The
Timer0D/1 block is a fully verified block which can implement counter function.The Timer0/1
block contains two Timers, which support 24-bit counter.

—® SYSRESETn

IRQI31:0] peeii=
—® PORESRTN

—® TIMEROEXTIN Options

NMI — Configuration

¥| Enable Timer0
— TIMERLEXTIN
¥| Enable Timerl

Gowin APB Bus

© cancel eQK

WatchDog BCE

® {7 Jf WatchDog, W LLiE#%ACE WatchDog, #1E| 3-19 fr.
® IRi\xM], Wik$ Enable WatchDog, Il Gowin_ EMPU_M1 %
WatchDog.
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[# 3-19 WatchDog B &

&

WatchDog

IRQI31:0]
— SYSRESETNn
NMI
—® PORESRTN
WDOGRESREQ

—

—

Gowin APB Bus

RTCEE

® XU RTC, mJLLEHACE RTC, @WK 3-20 Frw.

WatchDog

x

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

running over.

Options

Configuration

¥| Enable WatchDog

°§ance| egK

® ZRIAKCH], WL Enable RTC, U Gowin_EMPU_M1 37 #f RTC.

IPUG531-1.4
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[ 3-20 RTC B2 B
& RTC x
RTC AL
R
The Cortex-M1 core of Gowin_EMPU_M1 interacts with RTC block through APB bus.The RTC
block is a fully verified block which can implement real time clock.
— SYSRESETNn
IRQ[31:0] i
—® PORESRTN
Options
NMI Configuration
—® RTCSRCCLK ¥| Enable RTC

Gowin APB Bus

© cancel ;QK

DualTimer Bit 8

® XU JF DualTimer, W LLEFECE DualTimer, W& 3-21 Fiow.
® ZRi\xM], Wik$ Enable DualTimer, I Gowin EMPU_ M1 37
DualTimer.
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& 3-21 DualTimer Bt E
& DualTimer X
DualTimer L',t‘

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.

—® SYSRESETNn IRQ[31:0] =

Options

—m PORESRTN NM| - Configuration

¥| Enable DualTimer

Gowin APB Bus

°§ancel 09!(

TRNG EC &

® Nii{TJF TRNG, FILLEFEALE TRNG, K| 3-22 fr.
® IR\ IH], ik FE Enable TRNG, Il Gowin_ EMPU_M1 37 £f TRNG.
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& 3-22 TRNG it &
& 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.

—®= SYSRESETn IRQ[31:0] peie=
Options
— PORESRTN NM| —= Configuration

¥| Enable TRNG

Gowin APB Bus

Y
© cancel aQK

2CH &

® XTI 12C, AILLUAFACE 12C, WK 3-23 Fix.
® HRiASEH], Wik Enable 12C, M Gowin EMPU_M1 % #F 12C.
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& 3-23 I2C it &
s 2 X

12C

—® SYSRESETNn

—m PORESRTN

IRQ[31:0]

NMI

SCL

sDA

—

ki

Gowin APB Bus

SPI i &
® XU#THF SPI, R LLEFEACE SPI, WKl 3-24 Fis.

=

57

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.

Options

Configuration

¥| Enable 12C

°§ance| agK

® IRIACH], Wik Enable SPI, 1 Gowin_EMPU_M1 37 #f SPI.
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[ 3-24 SPIFL B
S PI A
R
The Cortex-M1 core of Gowin_EMPU_M1 interacts with SPI block through APB bus.The SPI
block is a fully verified block which can implement SPI communication.The SPI block
implements SPI protocol.
IRQ[31:0] Pt
— SYSRESETN
M| -
= PORESRTR MOS|
Options
SCLK [—#= Configuration
—* MISO | Enable SPI
NSS =
Gowin APB Bus
Y
anncel eQK
SD-Card BCE

® Xi4TJt SD-Card, W] LLIEFEECE SD-Card, 401l 3-25 ffizs.

® ZRi\xM, Wik Enable SD-Card, Il Gowin_ EMPU_M1 % #F
SD-Card.

® bl SD-Card J&4: 4 R 3 SD-Card.
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[& 3-25 SD-Card fit B

&

SD-Card

— SYSRESETN

= PORESRTR

—» SD_DATAOUT

— SD_CHECKIN

IRQ[31:0]

NMI

SD_CLK

sb_cs

SD_DATAIN

SD_CARD_INIT

SD_CHECKOUT

—

—

-

-

-

Gowin AHB Bus

SD-Card

x

R

ol

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

Options

Configuration

¥| Enable SD-Card

APB2 Extension i B

® XUl APB2 Extension, B]LLEHACE APB2 Extension, 1K 3-26
Fiose

® IR\ xH], Wik Enable APB2 Extension, Nl Gowin. EMPU_M1 %
¥f APB2 Extension, F] J A DAZE ML O B ATIERRY FER) APB AN 1% 4%

IPUG531-1.4

[anncel

Pox |
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& 3-26 APB2 Extension Bt &

& APB2 Extension x

IPUG531-1.4

APB2 Extension o

The Cortex-M1 core of Gowin_EMPU_M1 interacts with APB2 Extension block through APB
bus.The APB2 Extension block is a fully verified block which can extend APB bus to user to
design more APB peripherals.

IRQ[31:0] =i
—#{ SYSRESETn
NMI
APB2PSTRB[3:0] =i
— PORESRTR
APB2PPROT[2:0] =i
= APB2PRDATA[31:0] APB2PSEL
APB2PENABLE Options
— APB2PREDADY Configuration
APB2PADDR[31:0] peiie
¥| Enable APB2 Extension
APB2PWRITE
— APB2PSLVERR
APB2ZPWDATA[31:0] it

Gowin APB Bus

LYY

@ [P |

PSRAM &

® Xi4TJF PSRAM, TJLLAFEALE PSRAM, & 3-27 Fiw.
® ZRi\kH], i H ikt Enable PSRAM, Il Gowin_ EMPU_M1 37 £f PSRAM.
® i H Gowin EMPU_M1 PSRAM:

- GW2AR-LV18QNS88PES

- GW2AR-LV18QN88PC8/I7

- GW2AR-LV18QN88PC7/I6

- GW2AR-LV18EQ144PES

- GW2AR-LV18EQ144PC8/I7

- GW2AR-LV18EQ144PC7/16

- GW2AR-LV18EQ144PC9/I8
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[& 3-27 PSRAM fit B

f PSRAM x
PSRAM &

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

The PSRAM Memory Interface block provides a complete solution for customers
to use PSRAM Memory in Gowin_EMPU_M1.This block is located between the PSRAM Memory
Physical interface and MCU core with the AHB system bus, reduces the effort of user to deal
with PSRAM Memory command interface by providing a simple generic system interface

IRQI31:0] ==
—® SYSRESETn MM =
O _psram_ck[1:0] =

— PORESRT O_psram_ck_n[1:0] =

10_psram_rwds[1:0] (4
Options
— psram_ref_clk 10_psram_dg[15:0] pem- 3
Configuration
O _psram_reset_n[1:0] j—p + Enable PSRAM
—f psram_memory_clk O_psram_cs_n[1:0] e
init_calib =

Gowin AHB Bus

anncel eQK

SFAETARE

e/ Gowin_EMPU_M1 DiRefc & f5, i #4 Gowin_EMPU_M1 )45
4 T E Synplify Pro g% GowinSynthesis, 1 3-30 ff/x.
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E 3-28 AT ARE

File
Target Device: GW2AR-LV18EQL44PC8/I7

Create In:

a

synplify Pro

Synthesis Tool: | KelNIESiG Language: |Verilog

L1

Cortex-M1
1RQI31:0] ; _________ DEBUG |
ITCM Cortex-M1 DTCM
AHEB-Lite
AHE Bus
AHBZ
APB Bus
AHBZAFE
Watch Dual APEZ
ﬁ ﬁ ﬁ ﬁ Dog " ‘ e Timer . - ﬁ
&
.

=

N

CESRES
3.3 APt

® 5k Gowin_EMPU_M1 L& )5, 74 Gowin_EMPU_M1 ffif4# 1t
® sfl{k Gowin_EMPU_M1
® SAM I Eit, % Gowin_ EMPU_M1, JERSEHA RTL it

3.4 43R

SR RTL it Ja, ARGE 8 AOIT AR =5 E4m HH 1) 10, 7P 2B
LIRS

WG PR, A R4 R S
YER LR [ A i 2% SUGL01, Gowin it 2w TEw .
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3 TR 35 E

3.5 L&

3.5.1 NERRAECE

CEETCE T, W TR i S2 bR T Z B 42 FREC B A T2 R b 4
R, W& 3-29 Fiis.

3-29 THRRRACE
Configurations x
Synthesize
-I- Synthesize General
Synthesis Tool. @ Svnplifv Pro GowinSynthesis
- General
-I- Place & Route Top Module/Entity: [Gowin_empu_Ml l
General Include Path: E]
Dual-Purpose Pin )
BitStream EEE
Category: [AII H Reset all to default
Label - Value B
Frequency Auto ||
Use Clock Period for Unconstrainted 10 False
Fanout Guide 10000
Disable I/O Insertion False
Update Compile Point Timing Data False
Read Write Chack nn RAM Triie &
l v’.&pply Hegancel H aQK ]

3.5.2 Post-Place File Bt &

wHRAEH Gowin_ EMPU_M1 B & it ffd 4wt B sk & 3E 1R
#H7E, NECE Place & Route 774 Post-Place File, 1& 3-30 fif, 750
AN B E Fir i Post-Place File.
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& 3-30 Post-Place File Bt &

Configurations x

Place & Route

E‘ Sgynthemze Category: [AJI H l Reset all to default

- General —
| = Place & Route | Label - Vvalue =
Generate SDF File False
- Dual-Purpose Pin Generate Constraint File of Ports False
BitStream Ealse
rrrr——
Generate Post-PNR Simulation Model File False
Initialize Primitives False
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False |
Not place register to 10B False Ed

Generate Post-Place File. Default: *.posp

[ o ][ @ e [ P |

3.5.3 Dual-Purpose Pin B2 &

15 Gowin_ EMPU_M1 & [ i 4h SPI-Flash F# 530752, & SSPI
1 MSPI ¥ 938 FH o 1, W& 3-31 Fis, AN FEER B i 15 H.

[ 3-31 Dual-Purpose Pin fig &

Configurations x

Dual-Purpose Pin

EI Synthesize

Use JTAG as regular 10

- General

= Place & Route
. CGeneral +| Use MSPI as regular 10

Dual-Purpose Pin Use READY as regular 1O

* Bitstream Use DOME as regular |0

+| Use SSPI as regular 10

Use RECONFIG_N as regular 10

Use MODE as regular 10

lJApply Heganceln @ox l
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3.6 L&

21T Gowin = JE#EAH K254 1. B Synplify_Pro 8¢ GowinSynthesis,

% RTL Bt Igia, Wikl 3-32 KR
E 3-32 524

ot

htm]

Ele Edit Tools

]

Process R

Window  Help

I'] Design Summary
& [7 User Constraints
FloorPlanner
% Timing Constraints Editor
@ Synthesize
Netlist File
B Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
1 Program Device

Design
Output

Process

 gowin_empu_ml irev_1)
5 Symihesis

Chasihint Ao
* Clock s......m

(=M ﬂnmm u|\:l|5..|x'z

¥ Performance Summary

# Clock Relationships
¥ Insrface Informssion
@ 4

>

¥ Consmaion Checher Repod (1827 31
Ly
5 Place and Roate -
* Timing Report

#Build: Synplify Pro (R) 0-28618.09G-SP1-BetaS, Build G17R,
/Shar e /gusw/gauin_new/Gawin/Gouin_Yur¥uan_V1.9. xBeta/SynpLifyPro

..ms:au
#0S: Lin
FHostnane: JINAN916G. sdgowin.con

& Eri Feb 1 14:24:47 2619

#lmplementation: rev_1

Copyright (C) 1994-2018 Synopsys, Inc.

Dec 17 2618

Tnis Synopsys software and all associated documentation are propristary to Synopsys, Inc.
and may only be used pursuant to the terms and conditions of a written license agreement

with Synopsys, Inc. All other use,

reproduction, modification, or distribution of the

Synopsys software or the associated documentation 1s strictly prohibited.

Tool: Synplify Pro (R)
Buila: 0-2018.
Install:
0S: Cent0S release 6.8 (Final)
Hostname : JINAN918@.Sdgowin. con

max virtual memory: unlimited (bytes)
max user processes: 1024

max stack size: 10485760 (bytes)

Inplementation : rev_
Synopsys HDL compucr

@N: : | Running in B4-bit mode

Version comp2018g4pl, Build @33R, Bu:

/share/gusw/gowin_new/Gowin/Gowin_YunYuan_V1.9.xBeta/SynplifyPro

t Dec 17 2018 09:53:26

Copyright (C) 1994-2018 Synopsys, Inc.
TNis Synopsys software

and all assoclated documentation are proprietary to Synopsys, Inc.

and may only be used pursuant to the terms and conditions of a written license agreement

X Design Summary ®

gowin_empu_m1 htm X

2E8 T RBME 7252 % SUG100, Gowin =ys#HA4FH 36w .

3.7 THlEthLk

24T Gowin = YR B4 iAf A 26 T 2 Place & Route, 58 A7 Jai i £e Al

Az AR S AT

& 3-33 Place & Route

Ble Edit Tools Window Help
Process 3 ®

I Design Summary
= [ User Constraints
| FloorPlanner
% Timing Constraints Editor
= @ Synthesize
Synthesis Report
Netiist File

T Flace & Route

Place & Route Report

Timing Analysis Repart

Ports & Fins Raport
Power Analysis Report
M Program Device

Process.

PnR Messages
PnR Details

Placer

Resource Usage Summary

1/0 Bank Usage Summary

Router

Global Clock Usage Summary

Global Clock Signals
Pinout by Port Name
all Package Pins

Memory Usage

I 3-33 s

Report Title Gowin PR Repart

=l

PnR Messages

Design File

empu_m1

Physical C
Timing Constraints File

GOWIN Version v1.9.0Beta
Part Number GW2A-LVLBPG256CENT
Created Time Fri Feb 1 14:33:12 2019

Legal Announcement

Placer:

Starting Placer:
Placement Phase 0 ... REAL time: 9.71 secs

Placement Phase 1 ... REAL time: 6.84 secs

Placement Phase 2 ... REAL time: 152.55 secs

X Design Summary X

 1/gowin_empu_m1.vm

_empu_m1fsrc/gowin_empu_m1.cst

Copyright (€)2014-2019 Gawin Semicenductor Corporation, All rights reserved

PnR Details

gowin_empu_mLrpt.htm x
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3 TR 3.8 T#

i JoAn 4 T BAT 71k 2% SUGL100, Gowin = EH4F 457 .
3.8 T#

iz4T Gowin Z=IRHBAY I N 3 T H Programmer, 58 G SO I R # .
¥ “Programmer > Edit/Configure Device” ¢ T. HA% “Configure
Device “#”, #TJF “Device configuration” XHiEHE.

WRMR LS GWIN-9/GWINR-9 #7%1, “Access Mode” il H
% “Embedded Flash Mode”, “Operation” 741 H1i%k#% “embFlash
Erase, Program”, “Programming Options” 715 N\ 358 N4k (K5 1,
K “Save”, WKl 3-34 fiis.

3-34 GWIN %31 Configure Device

4 Device configuration |2 S|
Dewvice Operation
Iﬁtccess Mode: [Embedded Flash Made '] I
I Operation: lemelash Erase, Frogram '] I

Eraze and program the smbedded flash.
Make sure the config frequeney in fs—file is less than 25Mhz.

Programming Options
File name: rsfroot/Desktop/zowin_ empu_ml/impl/prey gowin_empu_ml. £z E]

Uzer Flash Initialization

Save ] ’ Cancel l

U AR 3 GW2A-18/GW2AR-18/GW2A-55, “Access Mode” T i
5125 F1ik$¢ “External Flash Mode”, “Operation” K $i7 41 ik £ “ exFlash
Erase, Program”, “Programming Options” 15 A\ 558 4k (SR e 1,

“External Flash Options” ' “Device” MR#fE#Hk % Flash &5 )7 ik#¢, “Start
Address” #E# “0x000000”, #.if;i “Save”, &l 3-35 Fix.
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3.8 F#
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& 3-35 GW2A %31 Configure Device

L Bl
{4 Device configuration M

Dewice Operation

IAccess Nade: [External Flash Made V]I

IUperation: [exFlash Erase, Program V]I

Erase(with 4K #ligoment) and program the external SPI flash.

Make swre the config moede iz “011°

Make sure the config frequency in fs—file iz lezs than B0Mhz [ >30Mhz
must set FASTREAD W pin ).

Frogramming Options

I File name; rs/root/Tesktop/gowin_empu_ml/impl/prerf gowin_empu_ml. f=5 GI

User Flash Initialization

External Flash Optionz

I Davice: [#inbond HESQE4 v]l

| Start Address: 0x000000 |

[ Sawe || cemca |

5¢ % Device configuration j5, .7 “Programmer” 1. H%E

Program/Configure “ =0 7, 52D N,

N T H Programmer i 7515152 % SUG502, Gowin Programmer

REVAE=TE2R
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4 ZE T

4%%‘*&%!‘

Gowin_EMPU_M1 #2&it Debug ! No Debug Z% %11

® Gowin_EMPU_M1\ref design\FPGA_RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign
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