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1 BEFSR

1.1 RY4EH

1.1 RGN

Gowin_EMPU_M1 3 =2k 454, Wk 1-1 Fios.

1-1 Gowin_EMPU_M1 &% 3544

1@#?&"@

Cortex-M1
TRQ[31:0] ¢ ,  DeslG
ITCM (< Cortex-M1 ¥ DTCM
AHB-Lite
\ 4
A
AHB Bus v
Z A ~ Z
GPTO CAN Ethernet DDR3 PSRAM SPI-Flash i
xtension
APB Bus v
AHB2APB
A
\ 4
. . . APB2
UARTO UART1 TimerQ Timerl WatchDog RTC TRNG DualTimer 12C SPI SD-Card .
Extension

IPUG531-1.5

#FH—4, Cortex-M1 & ITCM. DTCM.

% 2%, AHB 228 ) GPIO. CAN. Ethernet. DDR3 Memory. PSRAM.
SPI-Flash. AHB2 Extension Bus.

F =%, APB &4 X UARTO. UART1. TimerO. Timerl. Watch Dog.
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1 RfpE 2 1.2 RYEHE

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

1.2 RGEHFE

Gowin_EMPU_M1 HEH AT R4
® Cortex-M1 W% T R 4:;
® AHB-Lite & AHB £ f1 APB 52k, MAMKEET R4,
1.2.1 Cortex-M1 F &%
SRR

® ARM architecture v6-M Thumb $8 44224, S #F 16-bit Thumb F1 32-bit
Thumb?2 544,

LB Y R R4
RG AL
o DT S5 i Kb TR I 2R AR
RAREr, IEE R —ARIGE, §REIE RGN WA RIS
AN i v
- AT /N
- TR R G A A2 g =X
- ARG D
NVIC
o N[ILESMNTHTWIE, 1. 8. 16, 32;
® A NMRIEHEN;
® NI ELET [ B RAF AL FRAIRAS, T AL FE A R [ B IR SR
WRERS%
I P I A R G
® NHICHIHIRAL, N Cortex-M1 WAZA SRR AL
® HIRITH KRS, W Cortex-M1 WA FFl R4
- AEETEE (fulD) BRI (reduced) i

o 2. 4 BreakPoint Unit £ 2 4> Data Watchpoint;
e fiifkiE=: 2 4 BreakPoint Unit 1 1 4> Data Watchpoint;
- HHCE DAP i

® JTAG/SW
® JTAG
® SW

IPUG531-1.5 2(42)




1 BEFSR

1.3 &G0

Memory

® [TCM: {54 17f#%s, AIlcE K/, Upper B¢ Lower alias J7 s0ATEE A\ 4]

UL IER

® DTCM: H¥afifitss, mIHECE K/,

32 ISR E DR
® Normal =
® Small

1.2.2 AHB-Lite Extension F&%;
® AHB &2k, 2 GPIO.CAN.Ethernet.DDR3 Memory.PSRAM.SPI-Flash.

AHB2 Extension;

® APB &4k, & UARTO. UART1. TimerO. Timerl. Watch Dog. RTC.
DualTimer. TRNG. 12C. SPI. SD-Card. APB2 Extension.

1.3 RGum O
1.3.1 Cortex-M1 ¥ [

IPUG531-1.5

Cortex-M1 % 15 1-1 FiR~.
2= 1-1 Cortex-M1 i O

4 F5 /O | figE | flid

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
NTDOEN 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

3(42)




1 RfpE 2

1.3 &G0

IPUG531-1.5

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

4(42)




1 RfpE 2

1.3 &G0

1.3.2 AHB-Lite Extension i []

AHB-Lite Extension ¥ 1113 1-2 Fix.
2= 1-2 AHB-Lite Extension i [

2 FR /0 | fi%E | #Ek g s
SYSRESETn in 1 RGENL -
PORESETnN in 1 A -

IRQ out | [31:0] | ANERH T -

NMI out 1 Non-Maskable 7 -

GPIO inout | [15:0] | I8 A%\ H i 1 GPIO
UARTORXD in 1 UARTO #Zfice

UARTOTXD out |1 UARTO & 3% i 1 UARTO
UART1RXD int 1 UART1 #2Ufca H

UART1TXD out |1 UARTL & ik UARTL
TIMEROEXTIN in 1 Timer0 M+ 7 Timer0
TIMER1EXTIN in 1 Timerl A H Timerl
WDOGRESREQ out |1 Watch Dog & 17 1% 3K Watch Dog
RTCSRCCLK in 1 RTC 4y 32.768KHz | RTC
SCL inout | 1 AT Bh 2C
SDA inout | 1 AT

MOSI out |1 BTN E S TPN

MISO in 1 F BN & S
SCLK out |1 N5 5

NSS out |1 M ILEFE S

SD_SPICLK in 1 SPI B 8055

SD_CLK out |1 SD W #pfE 5

SD_CS out |1 RiEES

SD_DATAIN in 1 NG L TN

SD_DATAOUT out |1 B Sb-Card
SD_CARD_INIT out |1 HIh4"0”

SD_CHECKIN in 1 PN Ok

SD_CHECKOUT out |1 tey R

CAN_RX in 1 PG L TN

CAN_TX out |1 EAE T AN
RGMII_TXC out |1 RGMII %R gh

RGMIl_TX_CTL out |1 RGMII ik

RGMIl_TXD out |[3:0] | RGMIl ki%¥¥E Ethernet RGMII Interface
RGMII_RXC in 1 RGMII 4205 g

RGMIl_RX_CTL in 10 RGMII #ziicdz il

IPUG531-1.5
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1 RfpE 2

1.3 &G0

2 Fx /0 | fi%E | #Ek @ s
RGMII_RXD in [3:0] | RGMII s %
GTX_CLK . 1 iGMII 125MHz I g
GMII_RX_CLK in GMII F2U ]
GMII_RX_DV in GMII #z i fdife
GMIl_RXD in [7:0] | GMII 2058t
GMIl_RX_ER in GMII 24l i~
GTX_CLK in 1 GMIl 125MHz B84 N\ | Ethernet GMII Interface
GMII_GTX_CLK out GMII KA
GMII_TXD out | [7:0] | GMIl Ki%¥¥E
GMIl_TX_EN out GMIl K% fE
GMII_TX_ER out GMII KIEEE R
MIl_RX_CLK in 1 MII FZ et
MIl_RXD in [3:0] | MIl FUsc%iiE
MII_RX_DV in 1 MII 2 e
MIl_RX_ER in 1 MII U 1R
MIl_TX_CLK in 1 MII K I& s
Ethernet Mll Interface
MIl_TXD out |[3:0] | Mll KiE¥¥E
MII_TX_EN out |1 MII K% Af RE
MIl_TX_ER out |1 MII & 1R
MIl_COL in 1 MIl PHRAE =
MIl_CRS in 1 MIl #5555
MDC out |1 7 THL I8 3 I e
MDIO inout | 1 & L E EE Ethernet
DDR_CLK_| in 1 50MHz I g N
DDR_INIT_COMPLETE_O |out |1 Wt e UE 5
DDR_ADDR_O out | [15:0] | Row Hifik:\ Column Hutik
DDR_BA O out |[2:0] | Bank ik
DDR_CS N O out |1 FisfE S
DDR_RAS N O out |1 Row il % 18 (5 5
DDR_CAS N O out |1 Column Hiht- (55
DDR_WE_N_O out |1 Row & fiifi DDRS3
$2fit4; DDR3 SDRAM
DDR_CLK_O out |1 R b 2
DDR_CLK_N_O out |1 f\ {E%R—CLK—O Hz
DDR_CKE_O out |1 Iﬁ)ﬁl?;% SDRAM 4 {
DDR_ODT_O out |1 WAFAE 5 i 42 L PHL A% 1
DDR_RESET_N_O out |1 DDR3 SDRAM £ fif5

IPUG531-1.5
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1 AR 1.3 R4
G 110 | fuve | #iik B @ik
=
DDR_DQM_O out | [1:0] DDE‘E, SDRAM Hfii
WiE =
DDR_DQ 10 inout | [15:0] | DDR3 SDRAM %4
DDR_DQS 10 inout | [1:0] PDEE. SDRAM Hiif ik
BEY
. 5 DDR_DQS_10 ZH%
DDR DQS N IO inout | [1:0 , iy -
DS O | s
TN 4
O_psram_ck out | [1:0] jii%_,"” PSRAM b b
5 O_psram_ck 4%
O psram _ck n out 1:0 - -
_psram_ck_ Ol | s
. PSRAM ##fE ikl {5 5
IO _psram_rwds inout | [1:0 .
-psram- 1O | mmiss
IO_psram_dq inout | [15:0] | PSRAM % #E
O _psram_reset_n out 1:0 PSRAM EA{E%5
_p _ a [1:0] S Eﬁf( 551 PSRAM
O_psram_cs_n out |[1:0] | ik, AR
init_calib out |1 WG TE B 5
) SN B, — IR
sram ref clk in 1 .
psram._Tel b R
FH P S N Joks T AE RS 4,
. — BN PLL {540 H R 1)
sram_memory_clk in 1 o
peram._Mmemony_ B bl 7 LU
PLL
FLASH_SPI_ HOLDN inout | 1 NC
FLASH_SPI_CSN inout | 1 MEFZIRFE S
FLASH_SPI_MISO inout | 1 B 5 NN &S SPI.Flash
-Flas
FLASH_SPI_MOSI inout | 1 F B HIN R
FLASH_SPI_WPN inout | 1 NC
FLASH_SPI_CLK inout | 1 I 43 5
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 ]
APB2 Extension
APB2PWDATA out [31:0] | APB2 PWDATA
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
IPUG531-1.5 7(42)




1 REA 4Ry 1.4 REFIES T
A I/O e | fik @ s
AHB2HSEL out 1 AHB2 HSEL
AHB2HADDR out [31:0] | AHB2 HADDR
AHB2HTRANS out [1:0] AHB2 HTRANS
AHB2HWRITE out 1 AHB2 HWRITE
AHB2HSIZE out [2:0] AHB2 HSIZE
AHB2HBURST out [2:0] AHB2 HBURST
AHB2HPROT out [3:0] AHB2 HPROT
AHB2HWDATA out [31:0] | AHB2 HWDATA )
AHB2HMASTLOCK out 1 AHB2 HMASTLOCK AHB2 Extension
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

14 REHFEST

Gowin_EMPU_M1 & 5IHSA T, WK 1-3 Fias.
% 1-3 Gowin_EMPU_M1 R4 &Rt

Resources . DSP
Configuration LUTs Registers BSRAMs Vs
Cortex-M1 Minimum and No Peripherals 2478 813 8 0
Cortex-M1 Default and No Peripherals 5211 2324 32 2
Cortex-M1 Default and Peripherals
(GPIO/UART/Timer/WatchDog) 6936 3108 32 2
Cortex-M1 Default and All Peripherals 21214 13002 48 2

IPUG531-1.5
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2 WA B 2.1 TEfF3R IR

2@1¢i§ki‘l‘iﬁ§ﬁ

2.1 FEHIFIR

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

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

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

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

2.2 R EME

Gowin_V1.9.5 Beta & LA LA,

2.3 BAxE AR

Gowin =R L A% 4k i 2% IP Core Generator, B &A1= 4
Cortex-M1 F1 AHB-Lite Extension fifif4: 1.

IP Core Generator 241 B /71415 2% SUG284, Gowin IP Core
Generator 155 .

2.4 THUH

Gowin_EMPU_M1 37 #F Programmer #44: F #AL 7 4.
Programmer 3 {414 H 777416 % SUG502, Gowin Programmer
6T -
SILA LS |
2.5 WitiiiE
Gowin_EMPU_M1 & i :

1. IP Core Generator H %4 li#s Bl & Cortex-M1. APB Bus Peripherals
A1 AHB Bus Peripherals, /24 Gowin_ EMPU_M1 i {F i1, S\ TFE;

IPUG531-1.5 9(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 WitimE

IPUG531-1.5

ook w

LB Gowin_ EMPU_M1, S AR, EEH RIS
Gowin_EMPU_M1;

YRR AN 7 24

Synplify_Pro 5% GowinSynthesis %% ;

Place & Route i i ffizk, 7= B S

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

10(42)




3 TRERUR 3.1 TEag:

TIERIR

3.1 TiE6)&
3.1.1 HETIE

Mifi “GOWIN FPGA Designer”, iEHHEF: “File > New... > FPGA
Design Project” 418 3-1 Ai7s.

3-1 ## FPGA Design T2

W GOWIN FPGA Designer - [Start Page]
, File Edit Tools Window Help

0 S e

Recent Projects:
Quick Start

I Projects f
~ ['. FPGA Design Project |

roject...

- Files

|_& Verilog File

g VHDL File
u; Physical Constraints File o
i diter
Create a FPGA design project.

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

(Eoieza

3.1.2 WETEZMMEE
MNTRELRR, 8 TREKR, W 3-2 fik.

IPUG531-1.5 11(42)




3 LREMEIR

3.1 Az

E 3-2 @ ETIRZFHMEBRE

B Project Name

3.1.3 ikIF_H

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_m1|

Create in: | /home/liukai E]

Use as default peoject location

PR BIRAE S, W& 3-3 fos.

& 3-3 ikF=RH

Project Name
B Select Device

3.14 SERR TI200E

Select Device

Specify a target device for vour proiect

Filter

Series: | GW2A 3| Device: [Gwza-1s 5
Package: |PBGA256 ]
Speed: [CB!I? 5 ]

Part Number Device Package Speed Voltage 10

GW2A-LV18PG256C8/I7 GW2A-18  |PBGA256  |CB/I7 - 20736 15552

GW2A-UV18PG256C8/17 GW2A-18  PBGA256  C8/7 UV 207 20736 15552

[4] [»]

= Back H Next > ]

Ikl 3-4 flos, SERGHTE TEE.

IPUG531-1.5
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3 TR 3.2 T it

B 34 TR ITREE

; 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 Mumber: GW2A-LV18PG256C8/I7
Series: GW2A
Device: GW2A-18
Package: PBGA256
Speed: C8/I7

< Back H Finish

3.2 Bt

{§i ] IP Core Generator /=4 Gowin_EMPU_M1 #4415 11 .

R AL “Tools > IP Core Generator” 8% T.E.#% IP Core Generator

“ &4 7, 4TI IP Core Generator, %% “Soft IP Core > Microprocessor
System > Soft-Core-MCU > Gowin_EMPU_M1 1.5”, 1 3-5 ffii~.

& 3-5 i#&#¥ Gowin EMPU_ M1

GOWIN FPGA Designer - [IP Core Generator]

flle Edit Project Tools Window Help

& , z o
o S & M
=
Name Version
51 Hard Module Gowin EMPU M1
&l BandGap
& cLOCK
&4 5P Information
& 13
l Memory Type: Gowin_EMPU_M1
& SPMI .
o Elach Vendor: GOWIN Semiconductor
|— Soft IP Core | Summary: Gowin_EMPU_M1 includes Cortex-M1 and AHB-Lite interface.
i DSP and Mathemathics o o . R
i Interface and Interconnect Cortex-M1 is intended for deeply embedded applications that are integrated into GOWIN FPGA.
i Memory Control Cortex-M1 is ARM architecture v6-M, supports thumb instruction set architecture. There is an
I 5 Microprocessor System I operating system extension option, if this option is implemented, functionality within the processor
o T0E Bridge is enable that is capable of running an operating system. Data endianness is configurable.
&3 Hard-Core-MCU Instructions and system control registers, debug resources and debugger accesses are always little-
3 Soft-Core-MCU endian. The nested vectored interrupt controller is closely integrated with the processor to achieve
low latency interrupt processing. The debug can be configured to full or reduced mode. Full debug
% Gowin_PIcoRV32 1.0 includes four breakpoint units and two data watchpoint units, reduced debug includes two
W RiscV N25 1.0 breakpoint units and one data watchpoint units. Cortex-M1 supports 32-bit hardware multiplier,
& Multimedia users can choose either the standard multiplier or a smaller, lower performance multiplier

implementation.

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.

77T Gowin_EMPU_M1, Gowin_EMPU_M1 %4249 4n1& 3-6 i,
£ 4% Cortex-M1 1 AHB Lite Extension (APB Bus Peripherals 1 AHB Bus

IPUG531-1.5 13(42)
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Peripherals) EHFACE .
3-6 Gowin_EMPU_M1 &% 4244

Gowin EMPU M1 x

File
Target Device: GW2AR-LV18EQ144PCE/I7
Create In: [fhome!liukaifgowin_empu_m1| ] E]
Synthesis Tool: [GowinSynthesis * | Language: |Verilog S

Cortex-M1

| mamrer ] L DEBUG |
ITcm Cortex-M1 DTCM
AHB-Lite
AHB Bus

1 T 1 I T 1

. AHBZ
GPIO CAN Ethernet DDR3 PSRAM SPI-Flash Extension
APE Bus
AHB2ZAPE
e A Watch Dual X APBZ
UARTD UARTL Timero Timerl Dog RTC ‘ TRNG Timer 12C SPI ‘ sD-Card | |port 0

@

[egancel @ ox l
3.2.1 Cortex-M1 @i it
Cortex-M1 i THAC Bk Wi & 3-1.
% 3-1 Cortex-M1 B & %R
i £ 1% 101 Eifi
Number of interrupts i & Cortex-M1 #hiBrh i, Wikt 1 5% 8 8¢ 16 5t 32, BRIAHN 32,
OS Extension BC & Cortex-M1 & 53 FFERAE RS, BRUHSCRE.
Small Multiplier i & Cortex-M1 small 0k £33, BRILJY normal iz,
Big Endian Fii & Cortex-M1 ¥ Kumig =0, BRIAA/ N #E 2.
Enable Debug f§ifE Cortex-M1 Debug Zhfg, 2R\ J{#HE Debug.

BB AR 1, T LAk #E JTAG B Serial Wire 5% JTAG and Serial Wire,

Debug Port Select ERIN N IJTAG and Serial Wire.

Small Debug fic & Small BCRIRAS, BRI Full #0828
ITCM Alias Select B & ITCM Alias, 7] LLi%&#¢ Upper 2¢ Lower, 2R\ Lower Alias.
ITCM Size Bl E ITCM IR/, ATLLESE 1KB 5 2KB 5} 4KB 5% 8KB % 16KB ¥ 32KB

IPUG531-1.5 14(42)
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it B 3 T A
o}, 64KB 1% 128KB 1§ 256KB.
® GWIN-9/GWINR-9 R Kik# 32KB, ERil N 16KB;
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C % %I/ #: Kik+% 64KB,
ERIN N 32KB;
® GW2A-55/GW2A-55C #J5li Kikt ¥ 256KB, ERil N 64KB.
Initialize ITCM ffigE ITCM I4atk, BRIANEE

ITCM Initialization Path

ITCM HI4A{E A EE1R

fil 5 DTCM [/, A] LLIE#E 1KB Y 2KB &%, 4KB &} 8KB 1k 16KB 1 32KB
B 64KB B{ 128KB 1% 256KB.
® GWIN-9/GWINR-9 &% Ki%k#k 32KB, ERil N 16KB;

DTCM Size \
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C #7415 Kk 64KB,
BRI 32KB;
=, \ N Y
® GW2A-55/GW2A-55C # ¥ Kik#¥ 256KB, ERIAN 64KB.
Mifi Cortex-M1, #TJ1 Cortex-M1 [JECE T, W&l 3-7 fros, B45E
N Al .
HMECE . Al & A
[ 3-7 Cortex-M1 Fe & T
& Cortex-M1 x
i
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
— HCLK LOCKUP —# normal multiplier, big or little endian, full or small debug, debug port.
—»{ SYSRESETn HALTED =
JTAGTOP —=
—® DBGRESETn nTDOEN |
= nTRST SWDO
— TDI SWDOEN [—#
—B SWCLKTCK TDO —*
—» swoiTMs SYSRESETREQ —#
DRGRESTARTED Commeon Debug Memory
=) IRQI31:0] HTRANS[1:0] bt Number of interrupts
— MM HBURST[2:0] = 1
—# EDBGRQ HPROT[3:0] feip g
—» DBGRESTART HSIZE[2:0] =+ -
HWRITE
—# HREADY @ 32
HMASTLOCK —#
— HRESP
HADDRI[31:0] == ¥ 0S Extension
HRDATA[31:0 .
= Aol HWDATA[31:0] == small Multiplier

Gowin Cortex-M1

H

Ly

Big Endian

@ P

EHEE

WFOE B E TR, WK 3-8 fon, W UBCE TR, BRIERSY

J& . ik A s B A7 At A% 2K

IPUG531-1.5
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& Cortex-M1 x
Cortex-M1 )
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, OS extension, small or
—» LOCKUP —# normal multiplier, big or little endian, full or small debug, debug port.
— SYSRESETN HALTED =
ITAGTOP —
—® DBGRESETn ATDOEN b=
— nTRST SWDO =
— TDI SWDOEN —#=
—#{ SWCLKTCK DO+
—» swnrmMs SYSRESETREQ —#
DBGRESTARTED | Common Debug ] Memory
= IRal31:0] HTRANS[1:0] relie Number of interrupts
— NMI HBURST[2:0] == 1
— EDBGRQ HPROT[3:0] == 8
—{ DEGRESTART HSIZE[2:0 = 16
HWRITE (=
—® HREADY @ 32
HMASTLOCK =
—# HRESP
HADDR[31:0] == ¥ OS Extension
| HRDATAL1:0] HWDATA[31:0] = small Multiplier
Gowin Cortex-M1 Big Endian
egancel aQK
o I
FTLAGEFE 1 8 8 57 16 B¢ 32, ATLANCE 1 ek 8 MEk 16 ANk 32 MAMER
i, BRI 32 4
BIERGY R E
2RIk FE, M Cortex-M1 4 J& SCRFRIE R G0, BRIV RIE R ST &
ek et S B
R, W Cortex-M1 SZHF Small Feikgd, 5% KF Normal Feik#%,
ERIAOY Normal 345 .
Bl A7t A% N
InARIEFE, M Cortex-M1 STRFECE Km0, 5 SRR /N s 3,
BRI /N A% 2K
WA E
Ve PR BRI, W 3-9 fror, ATRARC EAERET BN, Il A
AR
IPUG531-1.5 16(42)
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4  Cotex-M1 X

Cortex-M1 E_El__,l

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
—m HCLK LOCKUP normal multiplier, big or little endian. full or small debug, debug port.
—
—m SYSRESETn HALTED
JTAGTOP —
—
DBGRESETn WTDOEN —»
—® nTRST SWOO =
— TDI SWDOEN —#
—m SWCLKTCK TDO —»
—»l swortms SYSRESETREQ —» I 1
DBGRESTARTED Common | Debug || Memory
= IRO[31:0
oA ! HTRANS[1:0] i | Enable Debug
R NMI HBURST[2:0] = Debug Port Select
—® EDBGRQ HPROTL3:0] pte JTAG
—»| DBGRESTART HSIZE[2:0] = Serial Wire
HWRITE -
— HREADY @ JTAG and Serial Wire
HMASTLOCK —
—» HRESP
HADDR[31:0] p=ie Small Debug
—| HRDATA[31:0] HWDATA[31:0] b

Gowin Cortex-M1

H

Y
agance\ aQK

® Enable Debug
15 1% 4% Enable Debug, Cortex-M1 2 #5168, 75| Cortex-M1 A
XFrIAThRE, BRI NfRE Debug.

® iilHE I E
A L%k £ JTAG BE Serial Wire 5 JTAG and Serial Wire, R\ N JTAG
and Serial Wire.

o i ANE
NHE SR, ] Cortex-M1 32 HF Small BCiHIALE, & 032HF Full #20i
Ree, BN Full R RS

FHEME
P RC BRI, Wi 3-10 Fiar, AILARCE ITCM Al DTCM.

IPUG531-1.5 17(42)
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& 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
wectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
— s HCLK LOCKUP = normal multiplier, big or little endian, full or small debug. debug port.
—® SYSRESETn HALTED =
JTAGTOP —»
— DBGRESETn nTDOEN
— nTRST SWDO |
— TDI SWDOEN [—#
—#{ SWCLKTCK TDO =+
—»| swDITms SYSRESETREQ —#
DBGRESTARTED Commaon ] Debug Memory
= IRQI51:0] HTRANS[1:0] i ITCM Alias Select
| NMI HBURST[2:0] = Enable Upper Alias
— EDBGRQ HPROT[3:0] i @ Enable Lower Alias
—® DBGRESTART HSI:;[:I:.I.OE] : ITCM Size:
| HREADY HMASTLOCK o ¥| Initialize ITCM
| HRESP HADDRL31:0] = ITCM Initialization Path: E]
=% HRDATA[31:0] HWDATA[31:0] = f——
Gowin Cortex-M1 DTCM Size
@
l°gance| l l @QK ]
® ITCMELE
- ITCM Alias fit & 7] LLi%#% Enable Upper 5k Lower Alias, ZRiAA
Lower Alias;
- Lower Alias: HilikZ= (]9 ITCM [ 46tk A 0000000005
- Upper Alias: Hilik73[a]F ITCM f#2 44 131k 0x10000000.
® |TCM Size i &
- ATLAEFE 1KB BY 2KB B 4KB = 8KB = 16KB &} 32KB £l 64KB EL
128KB &} 256KB;
- GWI1N-9/GW1NR-9 51| ITCM Size # Ki%k % H 32KB, #Ril N 16KB;
- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C %% ITCM Size #
KiEFE A 64KB, ERIAH 32KB;
- GW2A-55/GW2A-55C %41 ITCM Size f Kk - 256KB, ERilH
64KB.
® |TCM Initialization it &
- WRIEFE Initialize ITCM, NISZRF ITCM 41461k, FTELAE ITCM
Initialization Path 5 X\ ITCM ¥J4A1E SCHF %12 5
- ARIEFEAE ] v Ah SPI-Flash T#UR 3773, ITCM HJARE AR I ANF
IPUG531-1.5 18(42)
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E!

'] ITCM Size 5 AA A bootload S AF #4412

ITCM Initialization Path $ A#4%, AEeH AT 2 1) S04 R B AF .
® DICMCE

DTCM Size fi & n] L% £ 1KB &Y, 2KB 1k 4KB ¥, 8KB &k 16KB 1§
32KB B¢ 64KB Bf 128KB #% 256KB;

GW1N-9/GW1NR-9 %7%1 DTCM Size f Kk N 32KB, RN
16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C %% DTCM Size
BN 64KB, ERi\ A 32KB;

GW2A-55/GW2A-55C % %1 DTCM Size &t Ki%kFEH 256KB, ERil N
64KB.

® |TCM 5 DTCM it & [ %

GW1N-9/GW1NR-9 %%, ITCM 5{ DTCM H KAt & N 32KB,
B ITCM 5 DTCM ¥ 128 CECE N 32KB, A — MNMEfig 2s i ok
HAeld B N 16KB;
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C %%, ITCM 8%

DTCM i KA & A 64KB, 1% ITCM 8 DTCM A7 6 3% T
BN B64AKB, N —/MNEfEes ik RAERCE N 16KB;

GW2A-55/GW2A-55C % %], ITCM B DTCM # K1 it & 256KB,
W ITCM 3 DTCM HEANfEf 8% CLlC & v 256KB, U 57— /M Ak 2%
KA BERC & N 16KB.

3.2.2 AHB-Lite Extension {151t

AHB-Lite Extension i Bk 413 3-2 ffirs.
% 3-2 AHB-Lite Extension Ht & i%&IR

IPUG531-1.5

fic, B 5 T E1ip
Enable GPIO it GPIO, ERINFEHI,
Enable CAN it CAN, ERINFEHI,

Buffer Depth

CAN % #% Buffer Depth, ZRiIAE N 256.

Enable Ethernet

{§ifE Ethernet, BRI\ .

Interface

Ethernet i%#% Interface (RGMII/GMIIMIL), Rk
RGMIl.

RGMII Input Delay

RGMIl input delay, ZXiA{E A 100,

MIIM Clock Divider

MIIM clock divider, ZRIAME N 20.

Enable DDR3

#f& DDR3 Memory, ZRikKH].

Enable PSRAM

{fifE PSRAM, ZERIAKFH.

Enable SPI-Flash

{fiRE SPI-Flash F#ThAefl Memory 2. 5. #EFRRIhAE,
BRIN KA

Enable AHB2 Extension

{58 AHB2 211, ERIAKH .

Enable UARTO

fige s 00, BRAKH

Enable UART1

fige s 01, BRAKH
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B B 4 1 iR

Enable Timer0 {EREER 28 0, ERINRH .
Enable Timerl fEREER 28 1, BRARH .
Enable WatchDog fEREA 1M, BRI,
Enable RTC {fife RTC, ERiAIEHI.
Enable TRNG {fifE TRNG, ZRIAFEH] .
Enable DualTimer iR DualTimer, ERIAFEH .
Enable 12C ffifig 12C, BRIKH.
Enable SPI ffifie SPI, BRIAKIHA
Enable SD-Card it SD-Card, ZRINFEH].
Enable APB2 Extension | {fifg APB2 § E#: 11, ERIAKH.

GPIO i &
WHFT I GPIO, ] LLEFEACE GPIO, il 3-11 fiis.
BRINSEH], W EFE Enable GPIO, ] Gowin_ EMPU_M1 37 #F GPIO.

[ 3-11 GPIO B2 &
& GO %]
GPIO v

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

interface.
IRQI31:0] ==
—® SYSRESETN
NMI -
Options
— PORESRTN —Configuration ____
GPIO[15:0] rete= ¥| Enable GPIO

Gowin AHB Bus

@@

legance\

P |

CAN B &
® XU CAN, mILUEFEACE CAN, il 3-12 Fik;
® IRi\kH], wWiifikF Enable CAN, Nl Gowin_ EMPU_M1 37 F CAN;

IPUG531-1.5 20(42)
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® NH 41kt Enable CAN, 7] LAfiL & Buffer Depth;
® :F% Buffer Depth, & Buffer Depth, ERIAE N 256.
3-12 CAN Fi &
& N X
CAN o

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.

—® SYSRESETNn IRQI31:0] i
—® PORESRTNn NM| -
Options 16
Configurations 32
64
—® CAN_RX CAN_TX —# «| Enable CAN 5

Buffer Depth: m

512
1024
2048
4096
8192
16384
32768

E] 65536

Gowin AHB Bus

@[ Far ]

Ethernet Bt &
® XTIt Ethernet, W LLEFEAC & Ethernet, W11 3-13 flrs;

® ZRi\xM], Wik$ Enable Ethernet, ] Gowin EMPU_M1 37 #F
Ethernet;

® R4 ikF Enable Ethernet, N r] AL Interface. RGMII Input
Delay. MIIM Clock Divider.

- %&FF Interface, TLLEFRECE RGMI. GMII. MII 5 GMII/MII, ER

AN RGMII;
- WHIESE Interface v RGMII, W] LLEFECE RGMII Input Delay,
ERIME N 1005
- &% MIIM Clock Divider, ] LAEC & MIIM Clock Divider, ERIME N
200
® 5 Interface 6 RGMII B GMII, N3 1 GTX_CLK @A Z5i#: N\ 125MHz
(NEEE PN

IPUG531-1.5 21(42)
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& 3-13 Ethernet At E
s  Ethernet X

Ethernet
—» SYSRESETn IRQ[31:0] =
NMI
—» PORESRTN
MDC [
— RGMII_RXC
MDIO [
—»! RGMII_RX_CTL
RGMII_TXC |
= RGMII_RXD[3:0]
RGMII_TX_CTL |-
—P{ GTX.CLK RGMII_TXD[3:0] p=t

Gowin AHB Bus

DDR3 B &

R

5 1]
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

Conﬁqura_tion

¥| Enable Ethernet

Interface:

.

.-
[ |
[~]

RGMII Input Delay: | 100

MIIM Clock Divider:

°§ance| aQK

® XUii#TJF DDR3, A LAk#¥/c#E DDR3, 4Nk 3-14 fiix;

® ZRiAKH, tniRi%k £ Enable DDR3, Il Gowin_ EMPU_M1 ¥ #f DDR3;
® DDR3 NI £ 4% 150MHz;

® DDR3 i1 DDR_CLK_| %5 N\ 50MHz I &b A .
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[ 3-14 DDR3 it B

& DDR3 x

Al
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 memory. This block
located between the DDR3 memory and the user logic include with Gowin Memory Controller
IRQI31:0] = 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.
NMI =
DDR_INIT_COMPLETE O [~
DDR_ADDR_0[15:0] =%
¥ SYSRESETn DDR_BA_0[2:0] =
DDR_CS_N_O
DDR_RAS_N_O =
DDR_CAS_N_O
DDR_WE_N_O
=% PORESRTn
DDR_CLK O
DDR_CLK_N_O [+ Options |
DDR CKE O Configuration
DDR_ODT O =4 v| Enable DDR3
—»|DOR LK DDR_RESET_N_O
DDR_DQM_O[1:0] p=ip
DDR_DQ_IO[15:0] ja>
DDR_DQS_10[1:0] jad>
DDR_DQS_N_I0[1:0] fat»
Gowin AHB Bus
ENEY
Qo]

SPI-Flash EC B
® SPI-Flash > ¥F F#ZhfE, 1 Memory . 5. #EERIIEE;
® ¥ FF SPI-Flash, A ULEFACE SPI-Flash, 41K 3-15 ffis;

® IRi\xM, Wik$ Enable SPI-Flash, ] Gowin EMPU_M1 3¢ F
SPI-Flash;

® % Gowin_ EMPU_M1 f#i [ 4k SPI-Flash F#k )5 2h 77 =, W42k
Enable SPI-Flash.
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[#] 3-15 SPI-Flash fig &
s  SPkFash x|
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.

IRQ(31:0] =+
NMI >
—{ SYSRESETn FLASH_SPI_HOLDN (4
FLASH_SPI_CSN |
FLASH_SPI_MISO | -
options |
—#| PORESRTn FLASH_SPI_MOSI [ Configuration

¥| Enable SPI-Flash
FLASH_SPI_WPN [

FLASH_SPI_CLK {ab

Gowin AHB Bus

Qe

AHB2 Extension &

® XU AHB2 Extension, A]PLIEFEACE AHB2 Extension, U1/ 3-16
FoR;

® IR\ xH], WiHik$ Enable AHB2 Extension, Il Gowin. EMPU_M1 %
£F AHB2 Extension, F /' 1 DAFE 4% 1 FAT &Y 0 AHB SN £
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& 3-16 AHB2 Extension Bt &
S AHB2 Extension X
AHB2 Extension i

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.

IRQI[31:0]

NMI
— SYSRESETN

AHB2HSEL
AHB2HADDR[31:0]
AHB2ZHTRANS[1:0]
—® PORESRTn
AHB2HWRITE

AHB2HSIZE[2:0]
=1 AHB2HRDATA[31:0] AHB2HBURST(2:0]

Options
AHB2HPROTI3:0] =

AHB2HWDATA[31:0] Configuration

— AHB2HREADYOUT

AHB2HMASTLOCK ¥| Enable AHB2 Extension

AHB2HMASTER[3:0]

AHB2HREADYMUX
=1 AHB2HRESP[1:0]

AHB2HCLK

R EEEEREEEEEREREEER)

AHB2HRESET

Gowin AHB Bus

‘ anncel \ ;QK

UART B &

® XUii#TH UARTO 8 UART1, ®]LLEFEACE UARTO 5 UARTL, WK
3-17 7w,

BRI, Witk Enable UARTO, Il Gowin_ EMPU_M1 3 ¥ UARTO;
BRINDE M, R % £ Enable UARTL, Il Gowin_ EMPU_M1 37 #f UART1.,
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&

UART

—® SYSRESETNn

—® PORESRTN

—® UARTORXD

—# UART1RXD

IRQ[31:0]

NMI

UARTOTXD

UART1TXD

—

—

—

Gowin APB Bus

UART x
Tk
(557

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

Options

Configuration
¥| Enable UARTO

¥ Enable UART1

(@[ Fox |

IPUG531-1.5

Timer B¢ B

® XTI HF TimerO =% Timerl, 7] LLEFEEC E Timer0 ¢ Timerld, 14 3-18

FoR;

BN, Witk Enable Timer0, I Gowin_ EMPU_M1 3 #F Timer0;
BRINIE M, W% £ Enable Timerl, I Gowin_ EMPU_M1 3 #F Timerl.
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& Timer x
= R
Timer i
The Cortex-M1 core of Gowin_EMPU_M1 interacts with Timer0/1 block through APB bus. The
TimerD/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] i
= PORESRTN
— TIMEROEXTIN Options
NM| = Configuration
| Enable Timer0
—» TIMERLIEXTIN )
| Enable Timerl

IPUG531-1.5

Gowin APB Bus

WatchDog B B
® U7 WatchDog, 7] LLi&#HCE WatchDog, 4 3-19 fli7x;

® IRi\xM], Wik$ Enable WatchDog, Il Gowin_ EMPU_M1 %
WatchDog .

°gance| eQK
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[# 3-19 WatchDog B &
& WatchDog x
WatchDog PES

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

IRQ[31:0] fmis-
—® SYSRESETn
N[ -
Options
—» PORESRTN Configuration
WDOGRESREQ [—# ¥| Enable WatchDog

Gowin APB Bus

egancel aQK

RTC BC &
® WfIH RTC, WLUEHNCE RTC, & 3-20 fiir;
® IRiASCH], Wikt Enable RTC, N Gowin_ EMPU_M1 37 §f RTC.
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[ 3-20 RTC Fig B
& RTC x
RTC T
55 T}

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] it

—® PORESRTN

Options

NMI —# Configuration
— RTCSRCCLK ¥| Enable RTC
Gowin APB Bus
°§ance| ;QK
DualTimer Bt &

® X{iifIJF DualTimer, W] PLZEFEACE DualTimer, WK 3-21 fis;

® IR kM, Wik$ Enable DualTimer, N Gowin EMPU_ M1 37
DualTimer.
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& 3-21 DualTimer Bt E

& DualTimer x
DualTimer o

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.

—m SYSRESETN IRQ[31:0] peipe
Options
— PORESRTN NMI — Configuration

¥ Enable DualTimer

Gowin APB Bus

@@

legancel

P |

TRNG B E
® HFIJF TRNG, wLUAEACE TRNG, WK 3-22 fir;
® IR\, ik Enable TRNG, Il Gowin_ EMPU_M1 37£f TRNG.
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& 3-22 TRNG E &

& TRNG x
TRNG 5T

The Cortex-M1 core of Gowin_EMPU_M1 interacts with TRNG block through APB bus.The
TRNG Block is a fully verified block which can implement true random number generator.

—® SYSRESETN IRQI31:0] p—ip-
Options
—m PORESRTR NMI —- Configuration

¥ Enable TRNG

Gowin APB Bus

&
°gance| egK

2C R E
® NEHITIF 12C, FILLGEHEELE 12C, & 3-23 i
® IRiAH], WiifiksF Enable 12C, N Gowin EMPU_M1 37 F 12C.
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& 3-23 I2C it &
s - fc X

12C

—™ SYSRESETn

—® PORESRTN

IRQ[31:0]

NMI

SCL

SDA

—

-

Gowin APB Bus

SPI fif &
® XU#TH SPI, R LLEFEACE SPI, WKl 3-24 Fis;

v

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| aQK

® IR\xH], Wiik$E Enable SPI, Ij Gowin EMPU_M1 37 #F SPI.

IPUG531-1.5
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& 3-24 SPI iC B
SPI I
iy
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.
IRQI31:0] ==

—# SYSRESETn

NMI -

= PORESRTN MOS|

Options

SCLK Configuration

— MISO ¥| Enable SPI

NSS =

Gowin APB Bus

LYY

@ P

SD-Card it &
® XU SD-Card, " LAE#ACE SD-Card, W 3-25 flis;

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

® SD-Card ¥ 1 SD_SPICLK @A Zii## N 30MHz FIEh 4 o
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[& 3-25 SD-Card fit B

& 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 block is a fully verified block which can implement SD-Card memory to save data.

IRQI31:0] ==

—® SYSRESETn
NM| -

— PORESRTN
SD_CLK
—# SD_SPICLK SD_CS [+

Options
SD_DATAQUT (= Configuration
— SD_DATAIN
¥| Enable SD-Card
SO_CARD_INIT —=
— SD_CHECKIN

SD_CHECKOUT

Gowin AHB Bus

Q=

@ [P

APB2 Extension Bt B

® X{iifIJF APB2 Extension, W] PLE#MCE APB2 Extension, Wl 3-26
FR;

® AL, Wikt Enable APB2 Extension, ] Gowin_EMPU_M1 3%
#F APB2 Extension, F1 /7 1T DAYEIEEE 1 AT EH e APB AR %
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& 3-26 APB2 Extension Bt &

PN APB2 Extension x

APB2 Extension e

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) =~
—#{ SYSRESETn NMI
APB2PSTRB[3:0] =t
—= PORESRTN APB2PPROT(2:0) =t
APB2PSEL 9
= APB2PRDATA[31:0] APB2PENABLE 9
Options |
APB2PADDR[31:0] =i -
Configuration
— APB2PREDADY APB2PWRITE —»
¥! Enable APB2 Extension
APB2PWDATA[31:0] peeip-
—{ APB2PSLVERR APB2PCLK
APB2PRESET |9

Gowin APB Bus

‘Q Cancel ‘ aQK

PSRAM L &
® Xi4TJF PSRAM, FJLLIAFEALE PSRAM, [ 3-27 fox;
® IR\, I H ik Enable PSRAM, Il Gowin_ EMPU_M1 37 £ PSRAM:;
® I N #F (GW2AR-18/GW2AR-18C) 37 ¥f Gowin_ EMPU_M1 PSRAM:
- GW2AR-LV18QNS88PES
- GW2AR-LV18QN88PCS8/I7
- GW2AR-LV18QN88PC7/16
- GW2AR-LV18EQ144PES
- GW2AR-LV18EQ144PC8/I7
- GW2AR-LV18EQ144PC7/16
- GW2AR-LV18EQ144PC9/I8

IPUG531-1.5 35(42)




3 TR 3.2 T it

[& 3-27 PSRAM it B

& PSRAM x
PSRAM o

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 =

0_psram_ckl1:0]

o

—# PORESRTN 0 psram_ck_n[1:0]

10_psram_rwds[1:0] e

Options

—{ psram_rel_clk 10_peram_dgl15:0] e n
Configuration
O _psram_reset_n[1:0] f=— + Enable PSRAM
— psram_memory_clk O_psram_cs_n[1:0] =
init_calib =

Gowin AHB Bus

© cancel eQK

SFETARE

SER% Gowin_EMPU_M1 DifeACE J5 , &+ 4 Gowin_EMPU_M1 %7
4 T B Synplify Pro 8 GowinSynthesis, %1% 3-30 7.
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3.3 Hiy kit
E 3-28 fRAT AR E
File
Target Device: GWZ2AR-LV1SEQL144PC8/7
Create In: p—
Synplify Pro E]
Synthesis Tool: JEeEIMLE TG ESR Language: | Verilog 5 ]
Cortex-M1
| mosror ] L DEBUG |
ITEM Cortex-M1 DTCM
AHB-Lite
AHB B
AHB2
b=l 1
AFE Bus
AHB2APE
Watch Dual MPEZ
ﬁﬁﬁﬁmMMWﬂmﬁﬂ

[anncel l WQK l

3.3 APt

56/ Gowin_EMPU_M1 Bt & 5, 74 Gowin_EMPU_M1 i f ¥ it
® :fil{k Gowin_EMPU_M1;
o SANMFRIE, &EH Gowin_EMPU_M1, JEREREM RTL it

3.4 49

SERCH T RTL it Ja, ARGE(E A BOIT AR = 24 i) 10, P 2B
LIRS

WG PR, A R4 R e
WER L R (P 2E VR 2% SUGL01, Gowin it I TEr .

35 E
3.5.1 TRERECE

SRETE T, MRS TR b SERR THUE B A4 PR B AL TH ZE A e 4

IPUG531-1.5
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3 TREMAR 35hE

PR, ikl 3-29 Fios.

3-29 MBIEHALE

Synthesize
B- Synthesize General
- . . ® if . i
- Place & Route Top Module/Entity: [Gowin_empu_Ml ]
-~ General Include Path: [ ] E]
- Dual-Purpose Pin
- BitStream EE
Category: [AJI - Reset all to default
Label -~ Value B
Frequency Auto ||
Use Clock Period for Unconstrainted 10 False
Fanout Guide 10000
Disable IyO Insertion False
Update Compile Point Timing Data False
Raad Writa Chack an RAM Triie &
l JApply Hegancel H JQK ]

3.5.2 Post-Place File Bt B
WAL Gowin_ EMPU_M1 AR i v B oh B shib & 9T
#HJ51E, NMEE Place & Route 74 Post-Place File, 1% 3-30 fis, 50
AN H E %y ) Post-Place File.
3-30 Post-Place File fit &

Configurations x

Place & Route

E‘ S.ynthe5|ze Category: [AJI ] l Reset all to default

- General

| = Place & Route | Label & Value =
Generate SDF File False
- Dual-Purpose Pin Generate Constraint File of Ports False
BitStream Ealse
e ——
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 |
Mot place register to 10B False v

Generate Post-Place File. Default: *.posp

[ o Apply Hegancel l ﬁgk l
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3.5.3 Dual-Purpose Pin B0 &

15 Gowin_ EMPU_M1 f# [ 4k SPI-Flash F# 55052, &1 SSPI
1 MSPI ¥ L1 938 B 1, W& 3-31 fis, AT E A B i L E R .

3-31 Dual-Purpose Pin it B

Configura

Dual-Purpose Pin

E| Synthesize

Use JTAG as regular 10

+| Use SSPI as regular 10

+| Use MSPI as regular 10

Use READY as regular 10

Use DONME as regular 10
Use RECONFIG_N as regular 10

Use MODE as regular 10

l o Apply Hegancel l WQK l

iz47 Gowin =R 454 T. A Synplify_Pro @ GowinSynthesis, 5¢
B RTL Wit H)%iE, k| 3-32 Iﬁﬁmo
& 3-32 25

Fle Edit Tools Window Help

o #oa&

owin_empu_ml/imp!

=T = e ,.‘u..n’l(m'" Build: Synplify Pro (R) 0-2618.00G-SP1-BetaS, Build 6178, Dec 17 2618
i =7 - #8uild: Synplify Pro (R) 0-201 -SP1-BetaS, Build B17R, Dec 17 201
L Destan summary * Compiler Repont #install: /share/gus/gowin_new/Gowin,Gowin. Yun¥uan_V1.9. x8ata/SynplifyPro
& W8 User Conatraints * Compier Consraing Applicar #0S: Linu
FloorPlanner 3 P = SHostname: JTNANS169. sdgowin. con

Timing Constraints Editor
hesize
ynthesis Report

Netlist File

Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Repart
Power Analysis Report
§ Program Device

Design | Process

Output

IPUG531-1.5

# Clock Sumnary
* Clock Conversion

5 Mapper Repont (sp-to-dare)

* Performance Surmmary
* Clak Relationships.

# Comseainn Checker Report (1837 31.
Ly

= Place and Roate -
¥ Timing Report
3 Session 10 (14:24 01 Feh)

Start Page

& Eri Feb 1 14:24:47 2619

#lmplementation: rev_1

Copyright (C) 1994-2018 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 is strictly prohibited

Tool: Synplify Pro (R)

Build: D-2018.69G-SP1-Betas

Install: /share/gwsw/gowin_new/Gowin/Gowin YunYusn Vi.9.xBeta/SynplifyPro

0S: Cent0S release 6.8 (Final)

Hostname : JINAN9100.sdgowin. com

max VArtual memory: unlimited (Dytes)

max user processes: 1024

max stack size: 10485760 (bytes)

Inplementation : rev.

Synopsys HOL cowucr Version comp2018gdpl, Build @33R, Bullt Dec 17 2018 09:53:26

oN: | Running in 64-bit mode
p P 4 " [

Copyright (C) 1994-2018 Synopsys, Inc
This 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_mLhtm

This Synopsys software and all associated documentation are propristary to Synopsys, Inc.
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gty LRI T7LES% SUGL00, Gowin =IRHMFH T/ -

3.7 etk

24T Gowin = R4 AT A 26 T 2 Place & Route, 58 A7 Jaifii 26 Al
AR RS SO, ] 3-33 B

3-33 Place & Route

GOWIN FPGA Designer - [/home/liukai/m1/debug/gowin_empu_m1/impl/pnrigowin_empu_m1.rpt.html]

! ple Edit Tools Window Help =l

' YR
PrR Messages PnR Messages
PnR Details
Placer Report Title Gowin PR Repart
Resource Usage Summary Design File fgowin_empu_m /i fy/rev_1/gowin_empu_mLvm
1/0 Bank Usage Summary Physical Constraints File fgowin_empu_m 1/Src/gowin_empu_mi.cst
Router Timing Constraints File
Global Clock Usage Summary GOWIN Version v1.9.08eta
Global Clock Signals Part Number GW2ALV1BPG256CBAT
Pinout by Port Name Created Time Fri Feb 114:33:12 2018
All Package Pins Legal Anncuncement Copyright €)2014-2019 Gawin Semiconductor Corporation. All rights reserved.

Memory Usage

PnR Details

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

Desigh | Process 7 Start Page X Design Summary ® gewin_empu_mLrpt.html

Output

i JmAn 28 T BAL 71515 2% SUGL100, Gowin =i F 457

3.8 T#
1547 Gowin =IEAEH N % T E Programmer, 58 Bb5 i SO T 3.
iy “Programmer > Edit/Configure Device” 8¢ T. E.# Configure
Device “ 4 ”, #TFF “Device configuration” XiEHE.

A A GWIN-9/GWINR-9 #%1, “Access Mode” T ;%K H
% “Embedded Flash Mode”, “Operation” T4 F1i%k#¢ “embFlash
Erase, Program”, “Programming Options” 15 N\ 7 & T 3 KIS H SC 1,
Hif “Save”, 1 3-34 s
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3 TRERUR 3.8 F#

& 3-34 GWIN %31 Configure Device
4 Device configuration lil_s-:_hj I

Device Operation

Ikccess Mode: ’Embedded Flash Mode "] I

I Operation: Iemelash Eraze, Program "I I

Erase and program the embedded flash
Malce zure the config frequency in f=-file 1= less than ZSMhz.

Programming Options
File name: rsfroot/Desktopfzowin_empu_mlSimpl prefgowin_empu_ml. f= [:]

User Flash Initialization

Save ] ’ Cancel ]

R 25 F GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2A-55/GW2A-55C, “Access Mode” FHi5|5£Fik# “External Flash
Mode”. “Operation” T#Hi%|£Hik+E “exFlash Erase, Program”.
“Programming Options” '3 A\ 75 2 F 8IS/ “External Flash
Options” 1 “Device ” ##E i 2 Flash i F %6 ¥ (40 Winbond W25Q64BV).

“Start Address” #£F# “0x000000”, H#.if; “Save”, #1l& 3-35 Fiar.

& 3-35 GW2A %%l Configure Device
i Device configuration lil&]

Dewice Operation

Iﬁ.ccess Mode: lExternal Flaszh Made v]l

l:lperation: lexFlash Erasze, Frogram - ]I

Erasze(in 4K #lignment) and program the external SFI flash

Male sure the config mode 1s "0117.

Malke sure the config frequency in fs—file is less than 6OMhz ( *30Mhz
must set FASTREAD N pin ).

Frogramming Options

IFile name; esktop/meu_testfgowin_empu_mlfimpl/proe/zowin_empu ml. f5 | . I

User Flash Initialization

External Flash Options

I]]evice: [#inbond W2SGEAEYV - |

IStart Address: 0::000000 |

| sawe || canca |

52 % Device configuration j5, .7 “Programmer” T H%E
Program/Configure “ &0 7, SERISH %K.

N T H Programmer f§ 75152 % SUG502, Gowin Programmer
P Hae .
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4 ZE T

4%%‘*&%!‘

Gowin_EMPU_M1 #24t Debug 1 No Debug Z % ik it
® Gowin_EMPU_M1\ref design\FPGA_RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\NoDebug_RefDesign

IPUG531-1.5 42(42)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V1.4.zip

GOWINSE

HREBE EH KK




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 硬件架构
	1.1 系统架构
	1.2 系统特征
	1.2.1 Cortex-M1子系统
	处理器内核
	NVIC
	调试系统
	Memory
	32位硬件乘法器

	1.2.2 AHB-Lite Extension子系统

	1.3 系统端口
	1.3.1 Cortex-M1端口
	1.3.2 AHB-Lite Extension端口

	1.4 系统资源统计

	2 硬件设计流程
	2.1 硬件环境
	2.2 软件环境
	2.3 软核生成器
	2.4 下载软件
	2.5 设计流程

	3 工程模板
	3.1 工程创建
	3.1.1 新建工程
	3.1.2 设定工程名称和路径
	3.1.3 选择器件
	3.1.4 完成工程创建

	3.2 硬件设计
	3.2.1 Cortex-M1硬件设计
	通用配置
	调试配置
	存储配置

	3.2.2 AHB-Lite Extension硬件设计
	GPIO配置
	CAN配置
	Ethernet配置
	DDR3配置
	SPI-Flash配置
	AHB2 Extension配置
	UART配置
	Timer配置
	WatchDog配置
	RTC配置
	DualTimer配置
	TRNG配置
	I2C配置
	SPI配置
	SD-Card配置
	APB2 Extension配置
	PSRAM配置
	综合工具配置


	3.3 用户设计
	3.4 约束
	3.5 配置
	3.5.1 顶层模块配置
	3.5.2 Post-Place File配置
	3.5.3 Dual-Purpose Pin配置

	3.6 综合
	3.7 布局布线
	3.8 下载

	4 参考设计

