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1 RfPE SR 1.1 RGLEH

lﬁE#F%’lE’I"@

1.1 RG5HM

Gowin_PicoRV32 R4 ZE#) 45 Gowin PicoRV32 W%, R4 71k es
ITCM FIEIRAEfE 2 DTCM. A4k UART. AHB A 2k3 B4 L1 1 Wishbone
SR AN A%, W 1-1 AR

1-1 Gowin_PicoRV32 &%

Gowin PicoRV32 CORE

ITCM DTCM Simple UART I?\JF'JI'IIEE'F:I;%EI;
WishBone Bus
WE 12C WE SPI WB SPI ADV SPI- OPEN WB

WE UART Master Master Slave WE GPIO FlashI INTERFACE
® Gowin PicoRV32 CORE & RISC-V $§ 44 2tz th] 28 B 0 A%
® |TCM &84 171k 2
® DTCM ZHiEFfkas;
® Simple UART =& —MATALE 132 &1k UART;
® OPEN AHB INTERFACE /& AHB Mk B30, ftH 9 & AHB 24k

B AER ves
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1 RfPE SR 1.2 RYEHE

® \Wishbone Bus %#: PicoRV32 Core }2 Wishbone 228322 1 4h ¥ 4%,
Wishbone Bus 2 1405814 % B35 UART. 12C Master. SPI Master. SPI
Slave. GPIO. ADV SPI-Flash 11 Wishbone &4k EH: 1 .

1.2 RGHFHE

Gowin_PicoRV32 BT R4t

® PicoRV32 Wi T R4, BIEHIEHIS RN, 82 BT
2 —ANATECE 2R UART A AHB S48 B
® \Wishbone &.4%, LA Wishbone & 288: /MR & T 2 50

1.2.1 PicoRV32 R¥FE%

S IBE A%

® RISC-V 32 [ BRI 5408

® 1ML E M RISC-V32M Feik/fRiETe A4y R AL E 1 RISC-V32C &
GHe Y R

® L E N SPI FLASH #2111, X#FH4h SPI FLASH #5371k

o NEFINAEIAREI, KA EE LR W RS, SCRF 32 AN IRE
H, AW e gonT L I B A .

® N 32 At AR, R A E TN SRR 4

® /NS RISC-V FRUE ST Hr /Nt =

® 7 ¥F Trap Stack Overflow Djig

Memory

® |TCM: 154 17fkss, WAL HE Size (8/16/32/64/128/256KB), ¥ AliE
A/

® DTCM: #iEfifitas, Al E Size (8/16/32/64/128/256KB), #i4E 115
ANk, 2EF Hardware Stack Protection Ijfg

Simple UART

® ZE Ak UART H TiH{EH:10
® [/ B IR
OPEN AHB INTERFACE

® AHB By ER
o H MUY iR HE I AHB 2268 L /M 2%
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1 BEPFSR

1.3 &S I5E X

1.2.2 Wishbone Bus F&%;

Wishbone Bus £ 4 t33% UART.12C Master.SPI Master.SPI Slave.

GPIO. ADV SPI-Flash 1 Wishbone =23 @411,

1.3 RGtim M E X

Gowin_PicoRV32 R4 1€ X, Wk 1-1 Fizr.
#& 1-1 Gowin_PicoRV32 RGHOEN

B i 110 (A iR @ ik
clk_in in 1 ARG EES -
resetn_in in 1 ARG BN ES -
OPEN WB
. . b M A N f2e INTERFACERI
irg_in in 12 HMER TR 5 OPEN AHB
INTERFACE
ser_tx out 1 Simple UART W% 5 5 _
X - — Simple UART
ser_rx in 1 Simple UARTIH#IN{E 5
gpio_io inout | 32 Wishbone GPIO[F#i Nt 55 WB GPIO
wbuart_tx out 1 Wishbone UART [t 15 5
: : - WB UART
wbuart_rx in 1 Wishbone UART{#ii \ 15 5
wbi2c_sda inout | 1 Wishbone 12C Masterf1 4515 =
= : : - WB I2C Master
wbi2c_scl inout | 1 Wishbone 12C Master i #{5 &
wbspi_master_miso in 1 Wishbone SPI MasterfIMISOf5 =
wbspi_master_mosi out 1 Wishbone SPI Masterf/MOSI{5 =
. Wishbone SPI MasterffISLAVEIZ 15 | \wB SP| Master
wbspi_master_ssn out 5
TASLAVEXT 1A, 5% SCRF8E
wbspi_master_sclk out 1 Wishbone SPI Master [} {5 5
wbspi_slave_miso out Wishbone SPI SlaveIMISOf& 5
wbspi_slave_mosi in 1 Wishbone SPI Slave\IMOSIE 5
. : Wishbone SPI Slave({/SLAVE%:Ef5 | WB SPI Slave
wbspi_slave_ssn in 1 B
wbspi_slave_sclk in 1 Wishbone SPI Slave# i 415 5
io_spi_clk inout | 1 ADV SPI-FlashfJir #is 5
io_spi_csn inout | 1 ADV SPI-Flashi j %155
=Pl : oV k'f ADV SPI-Flash
i0_spi_mosi inout | 1 ADV SPI-Flash#JMOSIE 5
i0_spi_miso inout | 1 ADV SPI-Flashff)MISOf5 =
slv_ext_stb o out 1 Wishbone & 24 g 42 1 istrb 5 5
slv_ext_we_o out 1 Wishbone & 24 e £ L I S #:AE (5 5
- ; S ~ OPEN WB
X 4 5 p 2
slv_ext_cyc_o out 1 Wishbone & 24 & 42 1 ifcycfs 5 INTERFACE
slv_ext_ack_i in 1 Wishbone @ 24 g 42 1 ifjack(E 5
slv_ext_adr_o out 32 Wishbone @ 24 @ 422 I b5 5

IPUG914-1.1
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1 BEPFAERY 1.4 RGRIES T
B4 110 (A it T I Ak
slv_ext wdata_o out 32 Wishbone s 24 & 42 1 ) 5 B (5 5

slv_ext_rdata_i in 32 Wishbone s 24 & 42 N K 38 15 5

slv_ext_sel o out |a V%/ishbone)é&é%%ﬁ JEHE ) 5 R A5

hrdata in 32 AHBUE 2 JE 5 DI SR (5 5

hresp in AHBUE 2 JE 2 D I A AL HnIR S5 5

hready in AHB 2 JRHE D &1 5

haddr out |32 AHBS A AT R HE: L bS5

hwrite out AHBEZY B MRS T RES OPEN AHB
hsize out AHB L B M i KMs 5 | INTERFACE
hburst out AHBUE LY JE % D BRI R KRS 5

hwdata out |32 AHBUE LY e O S 43RS 5

hsel out AHBE LY R I ik 55

htrans out AHBEZE Y 3 LR AU 5

14 REHFEST

Gowin_PicoRV32 R TIEL4, W%k 1-2 fius.

& 1-2 Gowin_PicoRV32 AL &R St

Resources .
Configuration LUTs Registers BSRAMs | DSP Macros
PICORV32 CORE Minimum and 2326 1653 8 0
No Peripherals
PicoRV32 QORE Maximum 5351 2941 40 2
and No Peripherals
PicoRV32 CORE Default and
No Peripherals 3947 2321 32 2
PicoRV32 CORE Default and
Peripherals(UART/GPIO/I2C) | 2443 3378 32 2
PicoRV32 CORE Default and
All Peripherals Default 7185 4375 32 2
PicoRV32 CORE Maximum
and All Peripherals Maximum 7536 4601 40 2
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2 WEAF B R 2.1 TEFIR IR

2@#&%%&

2.1 BHIFE

DK-START-GW2A18 V2.0

GW2A-LV18PG256C8/I7

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

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

® DK-START-GW2AR18 V1.1

GW2AR-LV18ELQ144PC6/I5

2.2 U

Gowin_V1.9.5 Beta & b\ FJfiA

2.3 BRZLE R

Gowin =R AE A% 4 g8 IP Core Generator, FH-T-F & fl7= 4
Gowin_PicoRV32 KA1t .

IP Core Generator 3 4-1d H /715152 % SUG284, Gowin IP Core
Generator 155 .

2.4 THRHE
Gowin_PicoRV32 37§ Programmer #4: F #AL i S0
Programmer 3 {414 H 77416 5% SUG502, Gowin Programmer 7
HFE -
2.5 &itRiE

Gowin_PicoRV32 {4 12

1. WIEAPIFESR, 1F IP Core Generator Hi% 4 i s e &
Gowin_PicoRV32;

!

nFEiET Wishbone M43 BRI, AHB S22 R S E & XAMR %, Ik Bfdife
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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 WEAF B R

2.5 WitmE

IPUG914-1.1

OPEN WB INTERFACE 5% OPEN AHB INTERFACE, 3 H 14222 F“ Use Gowin PicoRV32
as top module” I,

2.
3.

NOo oA

5Ef% Gowin_PicoRV32 IhfElLE f5, 774 Gowin_PicoRV32 {15 it
Stk Gowin_PicoRV32, S AH i, &M &ITE
Gowin_PicoRV32;

YA T IR A

Synplify_Pro 5% GowinSynthesis %4

Place & Route i JajAfidk, 7 im A

Programmer #0534 2] GW1N-9/GW1NR-9/GW2A-18/
GW2A-18C/GW2AR-18/GW2AR-18C/GW2A-55/GW2A-55C.
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3 AR

3.1 TGz

3.1 TiE6)&
3.1.1 HigTiE

TR

Wil Gowin ZIR#AF, HEHFFHAL “File > New... > FPGA Design

Project”, &l 3-1 Fizr.
€l 3-1 ## FPGA Design T#2

. File Edit Tools Window Help

B

Recent Projects:

IPUG914-1.1

GOWIN FPGA Designer - [Start Page]

Quick Start

-l Projects |3
F;-. FPGA Design Project |

=i Files
u—, Verilog File
[& VHDL File I
L;, Physical Constraints File o
P e o o . . e

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

Qe (B

roject...

ditor

7(33)




3 TR 3.1 TfEfg:

3.1.2 EETIERMFEKE
M TREARR, i TG, W 32 k.

B 3-2 ®ETIEBZFRMEEE

Project Name

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

Mame: gowin_picorv32|

Create in: | /fhome/liukai E]

Use as default project location

Next = H Cancel

IPUG914-1.1 8(33)




3 TRERER 3.1 THEfgE

3.1.3 IEFERRH
& “Series”. “Device”. “Package”. “Speed” 1 “Part Number”,
Zln 3'3 Fﬁ/j—_\‘o
B 3-3 &R

Select Device
Project Name

) Select Device Specify a target device for your project
rFiTeeT
Series: [GW2A 4| Device: [Gw2a-18 =4
Package: |PBGA256 =
Speed:  [c8/I7 2
Part Number -~ Device Package Speed Voltage 10 LT
GW2A-LV18PG256C8/I7 GW2A-18 PBGA256 csny A% 207| 20736| 1t
(e [ [*)
| <Back | ’ Next > ] | cancel ]

IPUG914-1.1 9(33)




3 TR 3.2 it

3.14 ERIIERIE
SERGHT L2, Wl 3-4 fis.

[ (=
E 3-4 sER T2
Project Wizard o
Summary
Project Name
Select Device Project
& Summary Name: gowin_picorv32

Directory: /fhome/liukai
Source Directory: shome/liukai/gowin picorv32/src
Implementation Directory: /home/liukai/gowin_picorv32/impl

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

< Back H Finish H Cancel

3.2 Bt

£ F IP Core Generator =4 Gowin_PicoRV32 {4t .

EPSE AL “Tools > IP Core Generator” B¢ T.H4% IP Core Generator

“ 87, 4TTF IP Core Generator, i%# “Soft IP Core > Microprocessor
System > Soft-Core-MCU > Gowin_PicoRV32 1.1, #1[ 3-5 ffi7r.

IPUG914-1.1 10(33)




3 TRERER

3.2 ffiff kit

& 3-5 i%¥F Gowin_PicoRV32
' Fle Edit Project Tools Window Help
DeEH® = H

[ow2a-visea2secen?| | [ |

B E%
& U
Target Device:

Name Versi

& Hard Module
BandGap
CLOCK
DsP
13C
Memory
SPMI

User Flash

Gowin_PicoRV32

&}

#

Information

@@

-l

Gowin_PicoRV32
GOWIN Semiconductor

Type:
Vendor:

i

I+

Soft IP Core Summary: Gowin_PicoRV32 is intended for deeply embedded applications, and integrated into GOWIN

DSP and Mathemathics
Interface and Interconnect
Memory Control

FPGA. Gowin_PicoRV32 is based on RISC-V Instruction Set Architecture, it can be configured
as RV32l, RV32IC, RV32IM, RV32IMC MCU, and optionally contains a built-in interrupt
controller and a 32-bit timer. Gowin_PicoRV32 can either boot from instruction memory or

Microprocessor System boot from external SPI Flash, and can run in instruction memory or external SPI Flash. The

Bus Bridge
Hard-Core-MCU

MCU is highly optimized, which only takes 2K~4K LUTs in GOWIN FPGA. The maximum

frequency of system clock is up to 50 MHz, and the average cycle per instruction is around 6,

Soft-Core-MCU depending on the mix of instructions in the code. Dhrystone benchmark result is 0.516

IPUG914-1.1

DMIPS/MHz, for the Dhrystone benchmark the average CPI is 4.10.

1.0

¢ RiscV N25
Multimedia

Gowin_PicoRV32 has two standard bus interfaces, Wishbone bus interface and AHB bus
interface. The Wishbone bus is a small-size high-performance logic bus, which can
communicate to other slave devices. There contains a UART, an 12C master, a SPI master and
a SPI slave on Wishbone bus, and an open Wishbone interface for customized extensions.
Also, for the AHB bus, users can connect customized peripherals of AHB bus interface to
Gowin_PicoRV32 with AHB bus interface.

2}

FT7F Gowin_PicoRV32, Gowin_PicoRV32 fit B ki in& 3-6 s, 1
5 Gowin PicoRV32 N T &4 A1 Wishbone Bus T &% .

AR AR IC B A RE, MZREL R 2B Sk bR

11(33)




3 THERR

3.2 ffiff kit
& 3-6 Gowin_PicoRV32 Bit & £
Gowin_PicoRV32 X
File
Target Device: GW2A-LV18PG256C8/17
Create In: [Ihcme!liukaifgowinJ:liconf32 ] E]
Module Name: [ l File Name: [gowin_picon.r32 l
Synthesis Tool: [GowinSynthesis 5 ] Language: [Verilog s

+| Use Gowin PicoRV32 as top module

Gowin PicoRvW32 CORE

OFEN AHB
INTERFACE

WB 12C WB SPI WB SPI ADV SPI- OPEN WB
W8 UART Master Master Slave W8 GPIO Flash INTERFACE )
N
,l'"—'h
N

legancellﬁgl( l
3.2.1 PicoRV32 R F ARG B Hi T

Gowin PicoRV32 CORE Et &

X7 Gowin PicoRV32 CORE, #JJf Gowin PicoRV32 CORE [t & 1t
i, FeEEmiaE 3-7 Fis.

IPUG914-1.1
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3 TR 3.2 it

& 3-7 Gowin PicoRV32 CORE fit B %1
Gowin PicoRV32 Core

Gowin PicoRV32 Core o

Gowin PicoRV32 supports Simple UART, Instruction Memory (ITCM), \
Data Memory (DTCM), interrupt controller, machine timer and

WishBone interface extends. There are three boot mode options for ‘
Gowin PicoRV32, boot and run in ITCM, boot from external flash and
run in ITCM, or boot and run in external flash.
User can configure the MCU Core, size of ITCM and DTCM, boot mode.
And also can enable or disable the peripherals and configure them
according to the actual need. L
—» clk_in £2
Options |
Configuration
¥ Support RV32C Extends Two Cycle Compare
—p| resetn in ¥! Support RV32M Extends Two Cycle ALU
¥ Enable Interrupts Barrel Shifter
¥! Enable Timer ¥| Catch Misalign
¥| Enable Counters ¥ Catch illegal Instruction
ol ¥| Two Stage Shift Trap Stack Overflow
Gowin Picorv32 | )[4

} anncel ‘ WQK l

Gowin PicoRV32 CORE fff ¥ it He Bk, Wk 3-1 Fin.
%% 3-1 Gowin PicoRV32 CORE fit Ei%IR

i £ 126 101 Eifi

Support RV32C Extends | #E#/& 753 FF RISC-V 418 24 &

Support RV32M Extends | 2 53 FF RISC-V VLR IEFE S Y &

Enable Interrupts e 15 SCRF rh T i

Enable Timer R 15 SCHE VT IR AR

Enable Counters PSR 1R 3 i 4E 4 RDCYCLE[H)Y/RDTIME[H]/RDINSTRET[H]

R SCREPIBE AL DIRE (MR SCRE, AU Gt (HRahg g

Two Stage Shift o e s —
g 4 P )

PR SR A LL R R (AR, W DA B i e KL $R i
FrlitE, (BRSPUTILEEE S, A in—ANmk g 9D

Two Cycle Compare

WFR A SRS IR (RSO, W AR B B A I R . SRS

Two Cycle ALU JF B, R SPATIE IR, I — AN 3D

Barrel Shifter PR 5 SCHRFIRIE A A Dy e
Catch Misalign W T AEAT A U7 ) R AE Mol R 06 545 R I HEN TRAP F:4% 13847
Catch illegal Instruction RSB AEPATIEEFR I 3EN TRAP JH{E 12 1T
Trap Stack Overflow PR TS SRR PH I AR H Th g
B EMESE ITCM BB E

W48 A4S ITCM, FTIHE A7 ITCM HIRCE v, Pic Bk
Kl 3-8 fifzs, AJLAECE ITCM Size. Gowin_PicoRV32 K =H 2 57 A1

IPUG914-1.1 13(33)




3 LM 3.2 Bt
ITCM B4 A
& 3-8 #BSF (% ITCM ELZiET
& ITCM x
ITCM oo
Gowin_PicoRV32 is intended for deeply embedded applications that is
integrated into Gowin FPGA, which is based on RISC-V 32Bit ISA RV32IMC.
ITCM is the instruction memeory of this MCU. Its size is configurable.
If the MCU boot mode is set as boot and run in ITCM, the ITCM should be
initialized and the initialization file should be set.
— clk_in
Options
Configuration
— resetn_in ITCM Size:
Boot Mode: MCU boot from external Flash and run in ITCM
MCU boot and run in external Flash
@ MCU boot and run in ITCM
Gowin PlcoRV32 E] ITCM Initialization File: E]
[egancel l [ 69!( ]
® |[TCM Size
- A PIECE 8KB EY 16KB 5{ 32KB i 64KB B 128KB &Y, 256KB;
- GWIN-9/GWI1NR-9 #%1 ITCM Size fix Ki% % A 32KB, ZRil Ny 16KB;
- GW2A-18/GW2A-18C/IGW2AR-18/GW2AR-18C %741 ITCM Size &
Kik N 64KB, ERIAN 32KB;
- GW2A-55/GW2A-55C %% ITCM Size fx Kik N 256KB, ZRiAAN
64KB.
® Boot Mode
- JT4MSPIFLASH N #JA 3l), fi5 & A7 & ITCM 1247 #9757 30(MCU boot
from external Flash and run in ITCM);
- J74 SPIFLASH T #5301, fi 4k SPI FLASH 1217 1)/ z(MCU boot
and run in external Flash);
- JRAAHEAR ITCM 330, 18917 & ITCM 247 #J7:0 (MCU boot
and run in ITCM)
!
e A%k FE MCU boot and run in ITCM, NI7E ITCM Initialization File 5§ X\ ITCM #¥]4&
3 CHP Gowin_PicoRV32 #f4 4w fE 11 ram32.hex)
e ITCM Initialization File ‘F AT, AREA LAECTE\N. \t 555 SCFRFAAAE I SO %
7!
HiEEMESE DTCM B &
M H A A7 2% DTCM, FT a4t 45 DTCM HHC B T, e B 1k T
&l 3-9 frzs, ALABCE DTCM Size.,
IPUG914-1.1 14(33)




3 AR

3.2 it

IPUG914-1.1

&

E 3-9 HIBEMHSE DTCM L E %I

DTCM

DTCM b4
P S
Rl

Gowin_PicoRV32 is intended for deeply embedded applications that is

—

—>

clk_in

resetn_in

integrated into Gowin FPGA, which is based on RISC-V 32Bit ISA
RV32IMC.

DTCM is the data memory of this MCU, which is size -configurable. It has
a configurable hardware stack protection function. User can set a
threshold in DTCM, when the top of stack is less than the threshold, a
warning interrupt will be triggered. This function could help users to
optimize the C code of the Embedded project.

Options |
rCOTTguUT St

DTCM Size: [32kB 4 |

Enable Hardware Stack Protection

Hardware Stack Protection Value: 0X

Gowin Picorv32 (&

T| [?\

)

1 anncel ‘ WQK J

® DTCM Size

A DABC & 8KB Y 16KB B 32KB &} 64KB 1 128KB 1% 256KB;
GW1N-9/GW1INR-9 %71 DTCM Size iz Kik# N 32KB, ERiAN
16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C %% DTCM Size
Kk AN 64KB, ERil A 32KB;

GW2A-55/GW2A-55C %% DTCM Size % Kik# N 256KB, BRil Ky
64KB.

® Hardware Stack Protection

N A4 §E Enable Hardware Stack Protection, ] Gowin_PicoRV32
Y HF DTCM TEAF AR R4 T RE 5

Hardware Stack Protection Value, & ZRI kAN, AMEN
DTCM Size.

ITCM 5 DTCM Size BEE FRFI

® GWIN-9/GWINR-9 %%, ITCM 2 DTCM #H K[ & N 32KB, i
ITCM B DTCM H:ANF ik 2% CLlic B A 32KB, U 33 — AN i g ok W REfT
N 16KB;

e GW2A-18/GW2A-18C/IGW2AR-18/GW2AR-18C %%, ITCM B, DTCM
BOKAIACE N 64KB, W% ITCM 5 DTCM A7t 2% CLC & A 64KB,
N 57 — AN Arfitas Bk A BEC B N 16KB;

® GW2A-55/GW2A-55C %741, ITCM 5{ DTCM & K it & N 256KB, 1
B ITCM 5 DTCM FEANT7fif 2% CURC E N 256KB, NI 55— M7l as ok R
REMCE N 16KB;
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Simple UART B¢ HiXIR

® X Simple UART, 771 Simple UART [¥)Fic & 71, Ad ik miin & 3-10
Fros, mIUIEC B 2 5 ff FE Simple UART;
® (4% FF Enable Simple UART, Il Gowin_PicoRV32 3 #f Simple UART,

Y N =
RN SCHF o
& 3-10 Simple UART Bt & %15
& Simple UART x
= R
Simple UART s
The Gowin_PicoRV32 Simple UART is a UART core connected directly to
SoC TX/RX lines. It is connected to the Gowin_PicoRV32 core directly
through a native interface bus. It is highly size-optimized and could
achieve simple function of send and receive of serial port.
— clk_in
—® resetn_in ser_tx —
Options
Configuration
—{ser 1x +| Enable Simple UART
Gowin Picorv32 | °
legancel l l ﬁQK l

OPEN AHB INTERFACE B & 1% TR

® X{iff OPEN AHB INTERFACE, 477 OPEN AHB INTERFACE M. & 7
1, fic B 1k T an 1 3-11 o, AT PARC B & 75/ ¢ OPEN AHB INTERFACE;

® AL, Wik Enable Open AHB Interface, ] Gowin_PicoRV32
X ¥F OPEN AHB INTERFACE, H F I DAE M &R & AHB 24
B O AMB % %

® i 12 MMER TR W{E S irq_in[31:20], ALY ) AHB A5 4 E
.

IPUG914-1.1 16(33)
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[ 3-11 OPEN AHB INTERFACE B¢ EiEIR
& Open AHB Interface x

Open AHB Interface oo

The Open AHB Interface is an AHB interface which is opened for users to

connect customized peripherals. The address for the open AHB interface
is ranged from 0x8000_0000 up to Oxffff_0000. It could be branched by
haddris1: users themselves,
— clk_in addr{31:0] = If the Open AHB Interface is enabled, the interrupt input interface Mo.
20 to No. 31 will be opened as well. which could be used for customized
hwrite —m peripherals’ interrupt request. The interrupt input port is active high, so
—» resetn_in the unused interrupt input interface should be connected to zero.
hsize[2:0] pe—ie-
= hrdata[31:0]
hburst[2:0] = -
Options
= hresp[1:0] P
hwdatal31:0] = Configurations
— hready ¥ Enable Open AHB Interface
hsel —w=
= irg_in[31:201 htrans[1:0] b=

Gowin PicoRV32 [j

[ 9 Cancel

Pox |

3.2.2 Wishbone Bus F RS #E it

Wishbone Bus 7 24t, 7] LARCE SCRFAMEB % & 6146 WB UART. WB
I2C Master. WB SPI Master. WB SPI Slave. WB GPIO. ADV SPI-Flash
1 Wishbone Sy fERe1 .,

Wishbone Bus ¥ R&RCE LD, W& 3-2 i,
%% 3-2 Wishbone Bus FE& B B i

fic B 2 T ik

Enable Wishbone UART f§ife WB UART, BRiL\KH]

Enable Wishbone 12C Master {#5E WB 12C Master, ZRi\ 5%

Enable Wishbone SPI Master {5 WB SPI Master, ZRiA<H]

Enable Wishbone SPI Slave fifE WB SPI Slave, PRil><l4

Enable Wishbone GPIO f§ife WB GPIO, BRil KM

Enable ADV SPI-Flash f§i it ADV SPI-Flash, ZRil %]

Enable Open Wishbone Interface i OPEN WB INTERFACE, PRil %I

WB UART B2 & IR
® (i WB UART, T Wishbone UART [{IC & i 1H, it &1k miin & 3-12
FTR;

® IRiAxM], R ik# Enable Wishbone UART, I Gowin_PicoRV32 3
#f Wishbone UART.

IPUG914-1.1 17(33)
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[#] 3-12 WB UART [t &%
& Wishbone UART x

Wishbone UART o

The Gowin_PicoRV32 wishbone UART is a UART peripheral which can
implement UART communications. It is connect to Gowin_PicoRV32
CORE through wishbone bus.

—» clk_in

—¥ resetn_in wbuart_tx —»

Options |

Configuration

¥ Enable Wishbone UART

—» wbuart_rx

AE

Gowin PicoRV32 =)

WB I2C Master Bt & &R

® X{ii WB I2C Master, FJJF Wishbone 12C Master {FC & T, B E ik
TP 3-13 iR

® IR\, tn ik Enable Wishbone 12C Master, ] Gowin_PicoRV32
7 ¥F Wishbone 12C Master.

IPUG914-1.1 18(33)
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e

.

Gowin PicoRV32

[# 3-13 WB I2C Master i & %R

Wishbone 12C Master

Wishbone 12C Master 3

5

The Gowin_PicoRV32 wishbone 12C master is connected to
Gowin_PicoRW32 core through wishbone bus. The 12C block is a fully

verified block which can implement 12C communication. The 12C block
implements |2C protocol.

Options

Configuration

¥ Enable Wishbone 12C Master

legancel l l & ox l

WB SPI Master Hg B %IR

® XIii WB SPI Master, 377 Wishbone SPI Master [t & 7 f, AtE ik
W& 3-14 Fis.

[ 3-14 WB SPI Master B0 E

P Wishbone SPI Master X
- [
Wishbone SPI Master 37
The Gowin_PicoRV32 wishbone SPI master is connected to Gowin_PicoRV32
core through wishbone bus. The SPI master block is a fully verified block
which can implement SPI communication as a master device. The SPI block
implements SPI protocol.
—p
Options | s B -
¥| Enable Wishbone SPI Master
— whspi_master_ssn[0:0] Configurations
shift direction: |0 | Data length:  [32 3|
Clock phase: [0, |4] Slave number: |1 E%! (1~8)
— . PR ; o =)
Clock polarity: ]0 = \ Delay Timer: } 2 [ (0~63)
Clock count width: |5 (5] (1~32) Interval length: |2 7] (0~63)
Clock sel: 11 (3 (0~31)
Gowin PicoRV32

IPUG914-1.1

‘ anncel } WQK ]
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® ZRi\H], Bk Fk Enable Wishbone SPI Master, ] Gowin_PicoRV32
% ¥f Wishbone SPI Master;

® ik F{E A Wishbone SPI Master, | 7] LLfC & Wishbone SPI Master
Mz, Wk 3-3 i,

£ 3-3 WB SPI Master S ¥ B 1R

ik

Shift direction

T M A s =
fEON0I, Bt =iz (MSB)
AL, B etk i H AL (LSB)

}8EWB SPI Masteri & AH {7 :

Clock phase E NOR, HHEESCLKKI S —ANAA %L
B 9L, BHEAESCLKI A —ANUVEH 2L
i EWB SPI Master a4 :

Clock polarity B MO, 25 RPIRAS I SCLK I HE~F

ENIN, 2 ARPRZA I SCLK A i B

Clock count width

¥ 52 clockit ¥ 283t
DAZIA R 8% PRI AT 6 SR /2 SCLK B4 o 5

Fi 7€ FHCLK 143457 4= SCLK FT 75 1 43 47 % £t

Clock sel SCLK#iZ 5 /AR : SCLK=CLK_I/(2*(CLOCK_SEL)+1)
B : 0~ 27(clock count width) - 1
| W d A ) ¢ Lﬁ
Data length i AL HEE 1AL 58

BUE VG 8/16/32/64

Slave number

8 € v LR M HLSlaveF &
BUEVERE: 1~32

Delay time

TRELESS_NIESH G, FEHEAT S — 7 B A% 5 Al 75 5545 I LE AR I 7] «
FEIRIT[E]TFHE A 0: Delay = Delay Time * (SCLK period / 2)
BUEYERE: 0~63

Interval length

7€ HSPUEHITE K G, SS_NE 5 7551+ 1 SCLK A 1%
BUETEE: 0~63

WB SPI Slave B¢ & %R

® (i WB SPI Slave, #J7 Wishbone SPI Slave [fC S 7 f, A S Gk
W& 3-15 fix;

IPUG914-1.1
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[ 3-15 WB SPI Slave it B
& Wishbone SPI Slave x

Wishbone SPI Slave e

The Gowin_PicoRV32 wishbone 5Pl slave is connected to Gowin_PicoRV32
core through wishbone bus. The SPI slave block is a fully verified block
which can implement SPI communication as a slave device. The SPI block
implements SPI protocol.

—® clk_in whspi_slave_mosi —#

Options

— t b | [ .
resetn_in wospl_slave_ssn ¥| Enable Wishbone 5Pl Slave

Configurations

Shift direction: Clock sel: (0~31)
Clock phase: Data length: 32 %
Clock polarity: Delay Timer: (0~63)

Clock count width: E@ {1~32) Interval length: a (0~63)

—® whspi_slave_miso  whspi_slave_sclk [

Gowin Picorv32 &

[anncel l [ @ox ]

® IRk, Wik Enable Wishbone SPI Slave, ] Gowin_PicoRV32
7 ¥F Wishbone SPI Slave;

® ik F{HAE Wishbone SPI Slave, M|A] AL & Wishbone SPI Slave
Mz, Wk 3-4 s,

£ 3-4 WB SPI Slave S ¥ B £

SR TN ik
8 5 Bk AL fnks =X
Shift direction B MO, it i =L (MSB)

ENLN, B et A Az (LSB)

$55EWB SPI Slavel#] it £ AH {7 -
Clock phase 1B N0, HHEAESCLK IS —MNAIRA %L
LI, EdEfE SCLKIR A —ANOUSH 2%

F57EWB SPI Slave 1 g i 1k -
Clock polarity ENORS, T IRIRASH SCLK K H~F
NS, 2 APIR A SCLK A & LT

fit %€ clock T+ & 2 i [H -
WA A2 88 PR AN B SR A2 SCLK R He e 98 15

Clock count width

F5E FHCLK 1934777 4= SCLK F 75 40 47 22 4 -
Clock sel SCLK# #1454 SCLK=CLK_I/(2*(CLOCK_SEL)+1)
HEUETEE: 0~ 27(clock count width) - 1

EEM LA CT A ATOF

Data length AU 8/16/32/64

TRETESS_NE S ARG, EHEAT SR — o8 A 4 il 75 S5 15 R A B I A]
Delay time FEIRIF A5 A3 Delay = Delay Time * (SCLK period / 2)
B : 0~63

IPUG914-1.1 21(33)
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BHETR

ik

Interval length

i€ HSPULHE KRG, SS_NIE 5 75 15 I SCLK A 1L
BUEYEME: 0~63

WB GPIO & %15
® Xii WB GPIO, FTH Wishbone GPIO (& vih, At & ikmiunlk 3-16

® IRi\kH], Wik Enable Wishbone GPIO, N Gowin_PicoRV32 ¥

¥ Wishbone GPIO.

3-16 WB GPIO it &

e Wishbone GPIO x
. =
Wishbone GPIO 37
The Gowin_PicoRV32 wishbone GPIO is a 32-bit general purpose input /
output peripheral. It could be used to transmit specified signals or
receive signals. It is a 32-bit port and each 32-bit port could be used
separately.
—# clk_in
gpio_io[31:0] paHe
Options
—»] resetn_in Configurations
¥ Enable Wishbone GFIO
Gowin PicoRV32 E]
[egancel l [ 69!( l
ADV SPI-Flash L &£
® Xifi ADV SPI-Flash, 477 ADV SPI-Flash HRC & UM, o & ik &l
3-17 Fion;
IPUG914-1.1
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[& 3-17 ADV SPI-Flash Eg &
e ADV SPI-Flash x
ADV SPI-Flash o
Gowin_PicoRV32 is intended for deeply embedded application that is
integrated into Gowin FPGA, which is based on RISC-V 32 Bit 1SA
RV32IMC.
The ADV SPI-Flash is a dual-port SPI interface which could connect to
external SPI Flash chip. It could be configured into register mode or
io_spi_clk e read-only memory-map mode, or both of these two modes.
—# clk_in
io_spi_csn e
Options
i0_Spi_mosi e Configurations
— resetn_in ¥ Enable ADV SPI-Flash
. . R/W Mode
io_spi_miso e
¥ Enabe Register Mode
¥ Enable Memory Map Mode
Gowin PicoRV32 [j
legancel l [ @QK ]
® ZRi\kM], Uik Enable ADV SPI-Flash, Il Gowin_PicoRV32 37 £
ADV SPI-Flash;
® ADV SPI-Flash 32 #f MCU S {4 e Beit T 38 s 1T e
® ADV SPI-Flash 3£ Memory 3. 5 A
® Memory . HIREMEARCE, % 3-5 Frn.
% 3-5 ADV SPI-Flash R/W &3 B kT
ZHET ik
Enable Register Mode ffifERegister Mode, ERINHRE
Enable Memory Map Mode ffiEMemory Map Mode, ERilf#ifE
OPEN WB INTERFACE EL &
® X477 OPEN WB INTERFACE, 1] LLiEFRHLE Open Wishbone
Interface, 40 3-18 fix;
® ZRi\xM], Wiik+ Enable Open Wishbone Interface, M
Gowin_PicoRV32 % OPEN WB INTERFACE, F /' a] LAE 3 113%
e ¢ Wishbone 2832 1AM 7% s
® i 12 MHMEHWI{E S irq_in[31:20], HLH F ¥ JE K Wishbone #hii%
AL
IPUG914-1.1 23(33)




3 TR 3.2 Rt
[%] 3-18 OPEN WB INTERFACE fit
& Open Wishbone Interface x
Open Wishbone Interface o

=¥ cik_in

—¥ resetn_in

- slv_ext_ack_i

e slv_ext_rdata_i[31:0)

—i irg_in[31:20]

siv_ext stb o

slv_ext_we o

slv_ext_cyc_ o

slv_ext_adr_o[31:0]

slv_ext_wdata_o[31:0]

slv_ext_sel_o{3:0]

Gowin PicoRV32

—>

—

—

—_—

—

p—

@@

The Open Wishbone Interface is a wishbone interface which is opened
for users to connect customized peripherals. The address for the open
wishbone interface is ranged from 0x2000_0000 up to 0x4000_0000. It
could be branched by users themselves.

If the Open Wishbone Interface is enabled, the interrupt input interface
No. 20 to No. 31 will be opened as well, which could be used for
customized peripheralsa’r interrupt request. The interrupt input port is
active high, so the unused interrupt input interface should be connected
to zero.

Options |

Configuration ‘

¥| Enable Open Wishbone Interface

- 7| égancielnjjg; l

IPUG914-1.1

Top Module B2 &

® IR Ll Gowin_PicoRV32 A& ¥ 1t ] Top Module, NI # fE“ Use Gowin
PicoRV32 as top module "1, 1% & Gowin_PicoRV32 24 Top Module;

o N EFAE OPEN WB INTERFACE & OPEN AHB INTERFACE, ¥~
J& F 7 Wishbone &t 284% 18 AHB e 264% D AN i 4%, IZEF “Use

Gowin PicoRV32 as top module” &7,

W& 3-19 Fix.
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3.2 ffiff kit

[#] 3-19 Top Module fic &

File

Target Device: GW2A-LV18PG256C8/I7

Gowin_PicoRV32

Create In: [;‘homefliukaifgcwinjicorv32

Module Name: [

Synthesis Tool: [ GowinSynthesis

] File Name: [gowinJ)icorv32

Use Gowin PicoRV32 as top module

= l Language: [Verilog

Gowin PicoRvW32 CORE

WB UART WB I2C

WB SPI

ADV SPI OPEN WB
Master Master WB GPIO Flash INTERFACE @)
=
ml
)

Help

SEIARE

Qe [P

5% Gowin_PicoRV32 IJREfL E 5, #EF =4 Gowin_PicoRV32 145

4 T B Synplify Pro 8 GowinSynthesis, 1| 3-20 7.

IPUG914-1.1
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3.3 HP it

B 3-20 6T ARE

Gowin_PicoRV32
File
Target Device: GW2A-LV18PG256C8/17

Create In: [fhcme!liukaifgcwinjicom32

[

|
Synplify Pro
Synthesis Tool: Language: [Verilog

Use Gowin PicoRV32 as top module

File Name: [ gowin_picorv32

Gowin PicoRV32 CORE

WE UART WB 12C WEB SPI

Master

ADV SPI- OPEN WB
Master WB GPIO Flash INTERFACE

[anncel l ﬁgk l
3.3 APt

5efl IP Core BL & J5, 72 Gowin_PicoRV32 {41 it;

S5k Gowin_PicoRV32, ¥ &N Top Module B F kit
SNH P, %R Gowin_PicoRV32, FEAEHH RTL it

3.4 49

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

WRAEIS P 23R, PRI P A RO
YIEL 2 R = 77k 2% SUGL01, Gowin Wit 2R .

35 TiEic &
3.5.1 LAETIRE

CEEIETIACE, WK 3-21 Fras.
IPUG914-1.1
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3 LREMAR 3.5 TR E

® R TARZ R TH I SRR T2 AR A4 BRI B T2 B 44 K
® RYE THE G HH B SEBR SO B AR D B S 5| F BR AR s
® [iEZATH, i%# Synplifp Pro B GowinSynthesis.

321 EAETRE
Configurations %
Synthesize
EI Synthesize General
L synthesis oot Synplify Pro® GowinSynthesis |

= P.Iace & Route Top Module/Entity: [Gowin_PicoRVBZ_template ]

General
Dual-Purpose Pin Include Path: [ ] E]
" BitStream

GowinSynthesis

Verilog Language: [System Verilog 2017 3

Looplimit: 2000 B

Disable Insert Pad

+| Raw R/W Check

(o [ @ | P |
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3.5.2 Post-Place File £ AL E

W RAd H Gowin_PicoRV32 A gt v it At AF & it B sh ik & I 00 R
T, NECE Place & Route 724 Post-Place File, #1E 3-22 fix, 750
AT B B i Y Post-Place File.

3-22 Post-Place File EL &

Configurations x

Place & Route

El S.ynthesme Category: [AJI 2 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
T —
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 [_JQK l

3.5.3 Dual-Purpose Pin Bt &

1R Gowin_PicoRV32 fit & & MCU boot from external Flash and run
in ITCM B MCU boot and run in external Flash J5 &, Il & SSPI 1 MSPI
Uiy 1 38 M 1, a0l 3-23 Fros, 3 WAS 75 220 B i 1 2R o
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&
op

[& 3-23 Dual-Purpose Pin it &

Dual-Purpose Pin

& S:ynthemze Use JTAG as regular 1O

+| Use SSPI as regular 10

General +| Use MSPI as regular 10
al-Purpose Pin Use READY as regular 10
- BitStream

Use DONME as regular 10
Use RECONFIG_N as regular 10

Use MODE as regular 10

l o Apply Hegancel

o |

IZAT Gowin = #At K44 T B Synplify Pro 5% GowinSynthesis, 5¢
B RTL Wit IZ%G, Wik 3-24 B,

3-24 2&

GOWIN FPGA Designer - [/home/liukai/gowi orv32/impl/synthesize/rev_1/gowin

./ Fle Edit Project Tools Window Help

L o

Process ® 7 gowin_picorv32 = S
W Gesigh Simmary (rev_1) #Build: Synplify Pro (R) P-2019.09G-Beta2, Build 208R, Jan 7 2020 )
= . | Synthesis - #install: /share/gwsw/gowin_new/trunk/Gowin/Gowin_YunYuan_V1.9.xBeta/SynplifyPro
=114 User Constraints * Compiler #0S: Linux
7 FloorPlanner ﬁ #Hostname: JINAN9100.sdgowin.com
% Timing Constraints Editor * Compiler # Tue Mar 3 10:27:29 2020
Constraint

& synthesize

Applicator #Implementation: rev_1
esis Repo | Pre-mapping

Netlist File Report )

e * Clock Copyright (C) 1994-2020 Synopsys, Inc.

£ il Place & Route Summary This Synopsys software and all associated documentation are proprietary to Synopsy
Place & Route Report * Clock and may only be used pursuant to the terms and conditions of a written license agr
S : Conversion || with Synopsys, Inc. All other use, reproduction, modification, or distribution of
Timing Analysis Report 7 Mapper Synopsys software or the associated documentation is strictly prohibited.
Ports & Pins Report Report Tool: Synplify Pro (R)
PowerAnzlysic Report J')o—gTimi“! Build: P-2019.09G-Beta2

Install: /share/gwsw/gowin_new/trunk/Gowin/Gowin_YunYuan_V1.9.xBeta/SynplifyPro
0S: Cent0S release 6.8 (Final)

Hostname: JINAN9100.sdgowin.com

max virtual memory: unlimited (bytes)

max user processes: 1024

max stack size: 10485760 (bytes)

2 3 Report
Lt Program Device 15 b

-

L3 Detailed Implementation : rev_1
Synopsys HDL Compiler, Version comp2019q3pl, Build 216R, Built Jan 7 2020 09:30:2

@N: : | Running in 64-bit mode
l ) i[5! 1 - D)
Design | Process | Hierarchy | P Start Page b4 Design Summary X | gowin_picorv32.htm 3¢

Output

|This timing report is an estimate of place and route data. For final timing results, use the FPGA vendor place and ro
@N: MT322 |Clock constraints include only register-to-register paths associated with each individual clock.
(] I [*]

[ commit |
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3 TR 3.7 fi i ¢k

vt T AR /778 2% SUGL00, Gowin UK /- 1.

3.7 Atk
1247 Gowin = R4 AT A 26 T H Place & Route, 58 A7 Jaifii £e Al
ARSI SCA, K] 3-25 s

& 3-25 Place & Route

GOWIN FPGA Designer - [/home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.rpt.html]

~ Fle Edit Project Tools Window Help @
m B a, - ~ o
0 ‘ S B & MW
Process E3] B
'] Design summary -
= [ user Constraints - PnR Messages PnR Messages
4| FloorPlanner - PnR Details
/ Timing Constraints Editor « Placer Report Title Gowin PnR Report
)
= &) Synthesize . . " . .
o Resource Usage Summary Design File fhomefliukai/gowin_picorv32/implfsynthesize/rev_1/gowin
Synthesis Report
Netlist File o 1/O Bank Usage Summary Physical Constraints File fhomefliukai/gowin_picorv32/src/picorv32.cst
5 © Place & Route - Router Timing Constraints File -
B Place & Route Report > Global Clock Usage Summary GOWIN Version V1.9.xBeta
Timing Analysis Report - Global Clock Signals Part Number GW2A-LV18PG256CE/I7
Ports & Pins Report » Pinout by Port Name Created Time Tue Mar 3 10:36:12 2020
Power Analysis Report
o All Package Pins Legal Announcement Copyright (C12014-2020 Gowin Semiconductor Corporati

1§ Program Device
> Memory Usage

PnR Details

Placer:

Starting Placer:

(T

[ I [v]
Design | Process | Hierarchy | ; Start Page b4 Design Summary # | [» gowin_picorv32rpthtml 3¢
Output @&
Info (CMO008B) : Generate '/home/liu i 2/1 i 2 1 z
Info (CMO00B) : Generate '/home/liu
Info (CMO008B) : Generate '/home/liu [ |
fa (CMOC0B) : Generate '/home/liu pi g 2. I
a (CMDDO8) : Gen e '/home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.tr.html' file =

[»

Commit

Output | Issues

i Ja A 46 T BAY FH 7 1515 2% SUG100, Gowin Z=IREEF P61 -
3.8 T#;

1547 Gowin =IEAEHI R4 T E Programmer, 58 b5 SO T 3.
i Programmer 2584 Edit > Configure Device "8 T. B4~ Configure
Device “ 4 7, #T7FF Device configuration % iEAE .

R 22 1 GWIN-9/GWINR-9 K%, “Access Mode” FHi4l#
i%F “Embedded Flash Mode”, “Operation” F#Hi%|#£ F1ik# “embFlash
Erase, Program”, “Programming Options” 5 X\ 72 R &k ad ik S,
iy “Save”, 1K 3-26 Fiir.
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[# 3-26 GWIN %3l Configure Device

4 Device configuration lilﬂ

Device Operation

I fheocess Mode: [Embedded Flash Made ']I

I Operation: ’emelash Erasze, Program - ] I

Erasze and program the embedded flash
Make sure the confiz frequency in f=-file is less than Z5Mhz.

Frogramming Options

File name: Usersfroot/Tesktop/fpga projectfimpl/por/ gowin picorv32] D

VUser Flash Initialization

Save ] [ Cancel ]

TSR # 22: GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C

IGW2A-55/GW2A-55C, “Access Mode” THi%|FEH ik “External Flash

Mode”, “Operation” TF#Hi%|FEH1ik#E “exFlash Erase, Program,

Programming Options” 5 A\ 75 2 T # % 3, “ External Flash Options”
H “Device” R#EME Flash &7 i&#, 41 Winbond W25Q64BV, “Start

Address” & “0x000000”, H.idi “Save”, WK 3-27 Fs.

& 3-27 GW2A %% Configure Device
% Device configuration -2

Device Operation

I.‘\ccess Mode: fExternal Flash Mode '] l

IOperation: [exFlash Erase, Program '] I

Erase (in 4K Alignment) and program the external SPI flash.

Make sure the config mode is “011".

Make sure the config frequency in fs—file is less than 60Mhz ( >30Mhz
must set FASTREAD N pin ).|

Programming Options

File name: D:/user-bak/Users/root/Desktop/gowin_picorv32. fs B

User Flash Initialization

External Flash Options

Device: [Hinbend #25QB4BY v

I Start Address: 0:000000 I

Save ‘ [ Cancel

5E % Device configuration J5, 9. Programmer T H A%

Program/Configure “ =0 7, SERUASIE T .
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Gowin_PicoRV32 #&1it Gowin =i 1 V1.9.5 Beta A LA b kAR ¥
ZEEh, RN T 2% wt

Gowin_PicoRV32\ref _design\FPGA_RefDesign\DK_START _GW2A18
_V2.0\gowin_picorv32.

IPUG914-1.1 33(33)



http://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.0.zip

GOWINSS

HEEBE BH KRk




	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 PicoRV32内核子系统
	处理器内核
	Memory
	Simple UART
	OPEN AHB INTERFACE

	1.2.2 Wishbone Bus子系统

	1.3 系统端口定义
	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 PicoRV32内核子系统硬件设计
	Gowin PicoRV32 CORE配置
	指令存储器ITCM配置
	数据存储器DTCM配置
	ITCM与DTCM Size配置限制
	Simple UART配置选项
	OPEN AHB INTERFACE配置选项

	3.2.2 Wishbone Bus子系统硬件设计
	WB UART配置选项
	WB I2C Master配置选项
	WB SPI Master配置选项
	WB SPI Slave配置选项
	WB GPIO配置选项
	ADV SPI-Flash配置选项
	OPEN WB INTERFACE配置
	Top Module配置
	综合工具配置


	3.3 用户设计
	3.4 约束
	3.5 工程配置
	3.5.1 综合选项配置
	3.5.2 Post-Place File生成配置
	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

