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1 BEFEEHY 1.1 RGN

1@1#%1%1"@

1.1 RG5RH
Gowin_PicoRV32 R4 ZE#) 45 Gowin PicoRV32 W%, 1E4 71k es
ITCM F%i 17 i %% DTCM. &1k UART. AHB s 284 Ji€ 2 I Al Wishbone
R K AN, W 11 FoR .

1-1 ARG 4E44
Gowin PicoRv32 CORE
ITCM DTCM Simple UART lﬁ’;‘;’;;"&
WishBone Bus
wwusar || VREE || M || R | weero || AU || SRS
® Gowin PicoRV32 CORE /2 32 fif RISC-V $i& 445 48 kay fal 42 1 22 PR 0 N AZ 5
® |TCM 1521t 8s;
® DTCM ZE A7 fE 8,
® Simple UART 2 — ML E K1 = UART;
® OPENAHB INTERFACE /& AHB m4k¥ e, ftH ¥ & AHB a4

B ANEL es
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1 BEFEEHY

1.2 REGUFHIE

® \Wishbone Bus %% PicoRV32 Core }2 Wishbone Bus 2 144,

1.2 RGHFHE

Wishbone Bus # [14h#5 #2835 UART. 12C Master. SPI Master. SPI
Slave. GPIO. ADV SPI-Flash 1 Wishbone =43 @411,

Gowin_PicoRV32 @i T R4t

PicoRV32 WH% T & 4t, WIEHIZHIEHITNX. T8> lds . A7k
. I E R UART A AHB S 29 e 4 M

Wishbone .4k, UL Wishbone & 2852 1[N 35 F R 5.

1.2.1 PicoRV32 HEF &%
IR

RISC-V 32 fii #& A48 A4 50K ;

AT E 1 RISC-V32M ik /Frikfe 2y A & 1) RISC-V32C &
it Y 8,

AJHCE ) SPI FLASH #2110, 7% Fr 4 SPI FLASH #5351

B AT AL R AR, SR E o U TR ETE S, SCRF 32 AN R
B, AW s g mT DL I B

® [NE 32 fitifassit, SR EE T R RIETE 4

o PNE AR, SRR TR,

® K/t al: RISC-V bRuEA ST Fi /g 2

® 7 ¥F Trap Stack Overflow g .

Memory

® |TCM: 54 1Ffti#s, WHCE Size (8/16/32/64/128/256KB), *iEH+s

A /N
DTCM: e ifit#s, "HCE Size (8/16/32/64/128/256KB), ##zFlig
L/ s, 2 #F Hardware Stack Protection g .

Simple UART

& UART HRATEERE

® [H M/ I TIR
OPEN AHB INTERFACE
® AHB SZ&P ERN

AT DAY J a4 E 2 SCHT AHB L% I AR 1o

1.2.2 Wishbone Bus F&%;

Wishbone Bus T £ %:, £1.35 UART.12C Master. SP| Master.SPI Slave.

GPIO. ADV SPI-Flash #1 Wishbone 29 e 1,
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2(27)




1 BEFEEHY

1.3 R4 115 X

1.3 R%tim M E X

Gowin_PicoRV32 &4t 15 X, Wk 1-1 Fior.

IPUG914-1.4

* 111 ZGmOEN
R 110 | fir%e | ik I JE A
clk_in in 1 RGBS S -
resetn_in in 1 RGEENMET -
OPEN WB
L . N ' . INTERFACE
irg_in in 12 AR H T A FIOPEN AHB
INTERFACE
jtag_TDI in 1 JTAGEHE NG T
jtag_TCK in 1 JTAGH B N5 5
- - — — Debug
jtag_TMS in 1 IJTAGH LG5
jtag_ TDO out |1 JTAGEHEHIHE S
ser_tx out |1 Simple UART [ 45 5 .
- - — Simple UART
ser_rx in 1 Simple UARTIH#I & =
gpio_io inout | 32 Wishbone GPIOf ¥ Nfi &5 | WB GPIO
wbuart_tx out |1 Wishbone UART % 55
_ , — WB UART
wbuart_rx in 1 Wishbone UART #1555
wbi2c_sda inout | 1 Wishbone 12C MasterffJ ¥ (55  | wB 12C
wbi2c_scl inout | 1 Wishbone 12C Masterif 4z 5 | Master
\rquiiassg)l_master_ in 1 Wishbone SPI Master{JMISO{E 5
vr;/]l?)ssgi:)l_master_ out |1 Wishbone SPI Masterff)MOSI{E 5
_ Wishbone SPI MasterfjSLAVEj% | Vo SP!
wbspi_master_ o g 1 Master
ssn out EfET
FEANSLAVEXT M1, #% SCFF8AT
\;vglipl_master_ out |1 Wishbone SPI Master i 4f{5 5
whspLslave M| oyt |1 | wishbone SPI SlaveffMISOf: 5
wbspi_slave_m |, |1 | wishbone SPI SlaveflIMOSI{Z %
oSl WB SPI
wbspi_slave_ss | . 1 Wishbone SPI SlaveffJSLAVE%: | Slave
n EfET
}/lx(/bspl_slave_sc in 1 Wishbone SPI Slavef) i 4415 5
io_spi_clk inout | 1 ADV SPI-FlashfJi #h{z 5
— : Sy ADV
i0_spi_csn inout | 1 ADV SPI-Flashft] it {55 SPI-Flash
i0_Spi_mosi inout | 1 ADV SPI-FlashfJMOSI{5 5
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1 BEFEEHY

1.4 AL RIRG T

14 REHFEST
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B/ I/O i | ik B J@ Ak
io_spi_miso inout | 1 ADV SPI-Flash#IMISOfE =
slv_ext_stb_ o |out |1 Wishbone & 264 fé 4% F i strb {5 5
i =S5l 4B
sv extwe o |out |1 Vlllzhbone,_ LR R O I S A
- &5
slv_ext cyc o |out |1 Wishbone &t 64 J& 1 F ficycfs 5
slv_ext_ack_i | in 1 Wishbone & 264 e 4% M [fack(E 5
i SYo il ! =
siv ext adr o |out |32 | Wishbone R REHINLILE | opeN wa
7 INTERFACE
slv_ext wdata_ | . | 5, Wishbone & 264" e 42 11 1) 5 #4
0 59
: oy vy
slv_ext rdata_i | in 32 Vzihbonelu Ay fee e I B R
- = - &5
: o PRpre—
v ext sel o |out |4 V;llihgone,u LY R D) 7 ik
- = HEY
hrdata in 32 AHB S 2R3 B2 D i (5 5
M2 AL RS
hresp in 5 A;HEM LA e 1) S 2R ALtk
5%
hready in 1 AHB &2 % IR HER U5 5
haddr out |32 AHBE 2T R Otk E 5
hwrite out |1 AHB R Y RIE DS T W55 | OPEN AHB
g ; 3k INTERFACE
hsize out |3 A;HEM Loy R O AR SR R/
5%
hburst out |3 AHBREY b O MR R 55
hwdata out |32 AHBE &Y RO SHHEES
hsel out AHBE LY B DM FikfE S
htrans out |2 AHB A ez LR R UG
Gowin_PicoRV32 #4t L1, andk 1-2 frw.
= 1-2 G %Rt
Resources . DSP
BSRAM
Configuration LUT | Register = Macro
PicoRV32 CORE Minimum and No
Peripherals 2764 | 1833 8 0
PichV32 CORE Maximum and No 6210 | 3477 32 5
Peripherals
PichV32 CORE Default and No 5321 | 3173 32 5
Peripherals
PicoRV32 CORE Default and
Peripherals(UART/GPIO/I2C) 6804 | 4228 32 2
PicoRV32 CORE Default and All 8330 | 5070 32 2
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1 REAF AR 1.4 RGVHRS

Resources . DSP
Configuration S| REGEEr | B R Macro
Peripherals Default
PICQRV32 CORE Maximum and All 8594 | 5278 32 5
Peripherals Maximum
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2 e iiAs 2.1 REPEIRIR

2@#&%%&

2.1 FEHIFR

DK-START-GW2A18 V2.0
GW2A-LV18PG256C8/17

® DK-START-GW1N9 V1.1
GW1N-LVILQ144C6/15

® DK-START-GW2A55 V1.3
GW2A-LV55PG484C8/17

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

2.2 BRHEE

Gowin_V1.9.8.03

2.3 RZLE R

s IR SR AR O A B 28 IP Core Generator, - T-HC & =4
Gowin_PicoRV32 Kfiifh# it .

2.4 TEHUH

Gowin_PicoRV32, 7§ N4 1. H. Programmer "~ &8 44 B i SO 4

& T H Programmer I H 771k, 1EZ% SUG502, Gowin
Programmer /#7155 .
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2.5 witiiiE

2.5 EitRE
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w

N o o &

Gowin_PicoRV32 ffi {415 i 2

A %7K, 7E IP Core Generator #i% 24 g o iid &
Gowin_PicoRV32;
!

W FTIEIE Wishbone & 283 EH: 8k AHB B 28 3 0 32 Fr 5 & XAMR w4, WiEFE
ffife OPEN WB INTERFACE =% OPEN AHB INTERFACE, Jf H. . 4i2EFH “Use Gowin
PicoRV32 as top module” 7.

521 Gowin_PicoRV32 HRERL & 5, 74 Gowin_PicoRV32 Hfiff: it

s24514k Gowin_PicoRV32 Top Module, S A 1 #it, EEH &S
Gowin_PicoRV32 Top Module;

YL FRIIN 201
GowinSynthesis®ZE &, 774 R S
Place & Route fiJmiflizk, 7= B3 SO

Programmer " #AEAF 5 1H g9 SR 2
GW1N-9/GW1N-9C/GW1NR-9/GW1NR-9C/GW2AN-9X/GW2A-18/G
W2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/GW2AN-18X/GW2
A-55/GW2A-55C/GW2AN-55C.
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3 TR

3.1 THEAIE

3.1 T8I
3.1.1 STz

CIERIR

WAAT & = m IR, A2 “File > New... > FPGA Design

Project”, Wik 3-1 ffizR.
€l 3-1 ## FPGA Design T#2

W
£ =T U8
Recent Projects:
Quick Start
W New ? *
v Projects i

3 FPGA Design Project

~ Files
[ & Verilog File
[ & VHDLFile
|_& Physical Constraints File

¢ Timing Constraints File e

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

Manual for CftfleBes Manual for Arora

Start Page

3.1.2 R ETIERHRFEEE
MONTRRAHR, W8 TREHE, W 3-2 Fisk.

IPUG914-1.4
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3 TR 3.1 THEAIE

& 3-2 R L RERMRMEE

W Project Wizard X

Project Name
E» Project Name

Select Device Enter a name for your project, and specify a directory where the project will be stored. The directory will be

created if it doesn't exist.
Summary

MName: ‘gﬂwinipicorVSZ |

Create in: ‘F:\ ‘

[ Use as default project location

ext = Cancel

3.1.3 EFERZH

1%#¢ “Series”. “Device”. “Package”. “Speed” #l “Part Number”,
np 3-3 i
LA T R T RS HE RG], SR E W TR,
Series: GW2A
Device: GW2A-18C
Package: PBGA256
Speed: C8/I7
® Part Number: GW2A-LV18PG256C8/I7
3-3 EFERN

W Project Wizard X

Select Device
Project Name

B> Select Device Specify a target device for your project
Summary Filter
Series:  |GW2A ~ | Device: GW2A-18C 4
Package: PBGA256 -
Speed: Ca/17 -

Part Number Device Package Speed Voltage [o] LuT Fi
GW2A-LV18PG256CE/IT GW2A-18C PBGA2S6 | CB/I7 20736

« Back

1Z
g

Cancel

IPUG914-1.4 9(27)




3 TR 3.2 fffF it

3.1.4 SER LIE26Ii2

SERGHTE TR, Wk 3-4 Fios.
& 3-4 seR THEf@

4 Project Wizard x
Summary
Project Name
Select Device Project
h___b By Name: gowin_picorv32

Directory: Fi\
Source Directory: F:\gowin_picorv32\src
Implementation Directory: F:\gowin_picorv32\impl

Device
Part Number: GW2A-LV1BPG256C8/I7
Series: GW2A
Device: GW2A-1BC
Package: PBGA256
Speed: C8/I7

= Back Cancel

3.2 Bt

[ IP Core Generator 7“4 Gowin_PicoRV32 %1t

L EAEL “Tools > IP Core Generator” % T E.#~ IP Core Generator
“ &% 7, $TFF IP Core Generator.

1%EH “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_PicoRV32 1.27, tnl¥ 3-5 fliis.

& 3-5 #%&3#¥ Gowin_PicoRV32

4 GOWIN FPGA Designer - [IP Core Generator) = B X
Fle Edit Project Jools Window Help
Design B X Target Device: | GW2A-LVIBPG256CRNT

[E] ewaa-wiepcasece/

e hios K Gowin_PicoRV32

CocK
osP
13 Information
MIPI_OPHY_RX Type: Gowin_PicoRV32
Memory Vendor: GOWIN Se ctor
somi
User Flash
v I Soft IP Core Summary

059 and Mathematics
interface and Interconnect
Memory Control

¥ [ Microprocessor System

8us Bridge
Hard-Core-MCU run y ry or Flash. The MCU
v [ softCore-MCU 4 maximum frequency of

is around 6, depending on the mix of

in the code. Dhrystone benchmark result is 0.516 DMIPS/MHz, for the Dhrystone benchmark the

average CPI is 4.10.

Gowin_EMPU_M1 16 50 MHz, and th

e cycle per instruct

PicoRV32 12
50 11

Multimedia Gol

_PIcoRV32 has two standard bus interfaces, Wishbone bus interface and AHB bus
Deprecated - ich can communicate

and a SPI slave on v

; < > to other slave devices. There contains a
Design  Process  Hierarchy Start Page Design Summary P Core Generator [x]

Console & x

%

Console  Message

IPUG914-1.4 10(27)




3 TR 3.2 fffF it

M 4T 7 Gowin_PicoRV32, Gowin_PicoRV32 fit & %141 & 3-6 fiw,
£ FE5 Gowin PicoRV32 M % T & 4t fll Wishbone Bus - £ 4.

WRABRAC B A RE, MZEER RIS ERRIR
3-6 Gowin_PicoRV32 fig & i%IR

A} Gowin_PicoRV32 ? X
File
Device: | GW2A-18C | Part Number | GW2A-LV18PG256C8/I7 ]
Create In: |F\gowin_picorva2\sre\gowin_picorva2 |[=
File Name: |gowin7picorv32 ‘ Module Name:  Gowin_PicoRV32 Top
Language:  Verilog ~  Synthesis Tool: | GowinSynthesis -

Use Gowin PicoRV32 as top module

Gowin PicoRV32 CORE

OPEN AHB
i )
ITcm DTcm Simple UART TERiACE
WishBone Bus
WB 12C WB SPI ADVSPI- | | oPENWB
WE UART Master Master B SPISlavel | WBGPIO Flash INTERFACE

Cancel Help

3.2.1 PicoRV32 R F RS iE it

Gowin PicoRV32 CORE BB

X i Gowin PicoRV32 CORE, #JJ Gowin PicoRV32 CORE )it & 71
I, BCEEDWE 3-7 .

& 3-7 Gowin PicoRV32 CORE fig B %17

' Gowin PicoRV32 Core 7 X

Gowin PicoRV32 Core Iiﬁu

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 methods.
S . And also can enable or disable the peripherals and configure them

according to the actual need.

— W st i Options

Configuration

— pag TOI jtag ToO (== Support RV32C Extends [] Twe Cycle Compare
Support RV32M Extends [ Two Cycle ALU

— e gy TCK Enable Interrupts [ Barrel Shifter
Enable Timer Catch Misalign

S I Enable Counters Catch illegal Instruction
Two Stage Shift [ Trap Stack Overflow

Enable Debug

Gowin PicoR V32

IPUG914-1.4 11(27)




3 LAEMRAR 3.2 it

Gowin PicoRV32 CORE ff & iHEC B LT, Wik 3-1 Frx.
& 3-1 Gowin PicoRV32 CORE fig & i%&In

Pic 3% 31 Eitipay

Support RV32C Extends | i%#%:2& 5 3 #F RISC-V K458 S5 e, BilAik.

Support RV32M Extends | & /& 7 X FF RISC-V Rik/BRizfa 46 B, Bilaik.

Enable Interrupts IRFERD SRR s, BN Ak,
Enable Timer IRPEAE S SCRFUFI 28, BN Ak,

WPER A SR B2

Enable Counters RDCYCLE[H/RDTIME[H/RDINSTRET[H], Ekil’ai% .

PR SR BREAL DR (ISR SRR, AT DA A% fir 4

Two Stage Shit ff, ERSMIMEIHAHER R, RilAiE,

PR S AL T R (W SCRE, W] A4a s Hos
Two Cycle Compare BAEKE., REnPRE, (HRSPITHETES, MY
I—A B R, BRI A%

PR SR A IR CWRSCRs, W AR e

Two Cycle ALU BAAKE., ENFRE, HESPITIsE RS, Mg
In—ANEr e E D, BRI
Barrel Shifter TR MO, BRAA DT,

M T AEAF it 4 U7 1) AR HUBE SR 0] SRR I 3E N TRAP

Catch Misalign S ILIEAT, B\ i

> X HAS 4T v =N g ‘—/47 Ei\n
Catch illegal Instruction W TAEPATIRESS S BE TRAP JR{F1EIZ1T, BRIA

by
Trap Stack Overflow PR SCRERH R iR tHIhRE, BRI A%
Enable Debug PR SR LR R TR, BRIN ik

BSHFEHB[ITCMEE

Wk 2 AFiEe% ITCM, FTHFEA /74 ITCM BIRCE T, P Bk
WK 3-8 firn, Al LAACE ITCM Size. Gowin_PicoRV32 [ =F 3 4 7 2 A

y
IR
ITCM #J%5 °
%] B A 75 4 3
3-8 SR ITCM ELERWR
ITCM ? X
ITCM R
[ 7]
Gowin_PicoRV32 is intended for deeply embedded applications that is
integrated into Gowin FPGA, which is based on RISC-V 32Bit 1SA RV32IMC,
ITCM is the instruction memory of this MCU. Its size is configurable.
If the MCU boot mo set as boot and run in ITCM, the ITCM should be
initialized and the initialization file should be set.
—
Options
Canfiguration
e ITCM Size: 32KB v
Boot Maode: (O MCU boot from external Flash and run in ITCM
(O MCU boot and run in external Flash
(® MCU boot and run in ITCM
ITCM Initialization File: ‘ |
Gowin PicoRV32

Cancel

IPUG914-1.4 12(27)




3 LAEMRAR 3.2 W
® |TCM Size
-  n] DI B 8KB &Y 16KB &Y 32KB =i 64KB 5} 128KB &k 256KB;
- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C ITCM Size f Kk H
32KB, ERiA N 16KB;
- GW2AN-9X/GW2AN-18X ITCM Size fx Kik#: N 32KB, ERi\HN
16KB;
- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
ITCM Size i Kik# N 64KB, ERi\ N 32KB;
- GW2A-55/GW2A-55C/GW2AN-55C ITCM Size f Kik$ H 256KB,
ERINA 64KB.
® Boot Mode
~-  F4FSPIFLASH 5 3l, 8 &7 i ITCM 1247 17 77 L (MCU boot
from external Flash and run in ITCM);
- F4b SPIFLASH F#J83), F4h SPI FLASH 1247175 2L(MCU boot
and run in external Flash):
- FRAAESS ITCM a3, B2 e ITCM 21715 (MCU boot
and run in ITCM)
E!
o A%+ MCU boot and run in ITCM, NILE ITCM Initialization File #75 A\ ITCM #J45
3 CHP Gowin_PicoRV32 #f4-4mfE it ram32.hex).
e ITCM Initialization File 5 ANMIEE1E, AREH LECTE\N. \t 855 SUF TR SO 2%
1%,
BiRFM#E DTCM EE
M B a5 DTCM, $THEIE A7 fifws DTCM HIRC & v, e & 2k 0
K 3-9 fi7n, AILAECE DTCM Size. @A AR AR 4770 H
3-9 BB Fi%3% DTCM Bl EiEIn
DTCM &
O Enab‘lz::l—{ardware s:ack Protection
Concel
IPUG914-1.4 13(27)
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DTCM Size
- AL E 8KB Y 16KB 2§ 32KB 5 64KB 5% 128KB =} 256KB;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C DTCM Size & ki%##
9 32KB, Rk 16KB;

- GW2AN-9X/GW2AN-18X DTCM Size i Kk A 32KB, FRiLA
16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
DTCM Size i KN 64KB, ERIANy 32KB;

- GW2A-55/GW2A-55C/GW2AN-55C DTCM Size 5 Kik £ 256KB,
ERINA 64KB.
Hardware Stack Protection

- n%/z)i% Enable Hardware Stack Protection, Il Gowin_PicoRV32
X DTCM fEF AR LRI ThfE s

— Hardware Stack Protection Value, FFZE AR k% K/, BUE G E /S
T DTCM Size.

ITCM 5 DTCM Size B2 & FREI

GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM 5 DTCM & K Al fic
BN 32KB, Wn# ITCM 5; DTCM F=/ M fitas it B N 32KB, N 57—
EERR O N BERE B N 16KB;

GW2AN-9X/GW2AN-18X, ITCM 5 DTCM f KA fic & Jy 32KB,
ITCM =, DTCM /N 174 2% CLAC B A 32KB, N 75 — A7t 25 5ok H BERL
B N 16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C, ITCM
5 DTCM & KAt & N 64KB, #1% ITCM 5{ DTCM F-/MNEME S Ol B
N 64KB, NI — Mt es i ok R BERC B N 16KB;

GW2A-55/GW2A-55C/GW2AN-55C, ITCM sk DTCM #x K] fic & A
256KB, #IIR ITCM 5 DTCM EA {7 fifids CECE N 256KB, N 53— 7
fiti 45 i K A RERL B 4 16KB.

Simple UART B¢ &ixIN

Wit Simple UART, 47 7F Simple UART /0 & b1 , it & 26wt & 3-10

Fios, AT LARC B 2 510 AE Simple UART

115 /A) % Enable Simple UART #£17, 1] Gowin_PicoRV32 3 #F Simple

UART.

ENVN RSP
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& 3-10 Simple UART Bt & &1

% Simple UART ? X

Simple UART &

The Gowin_PicoRV32 Simple UART is a UART core connected directly to SoC
TH¥/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.

—
— b i
Options
Configuration
| Enable Simple UART

Gowin PicoRV32

OPEN AHB INTERFACE B¢ 8 %5

X1 OPEN AHB INTERFACE, #77 OPEN AHB INTERFACE i &
T, BoEEmE 3-11 firs.
® ERIARH;
® 1% /2)i% Enable Open AHB Interface &35, Il Gowin_ PicoRV32 3 #F
OPEN AHB INTERFACE, H /7 r] ATE 4 IEEY B AHB M 262 111
AR B 5
B 12 AN S S irg_in[31:20], L P9 R 1) AHB SR B &A%
H.
3-11 OPEN AHB INTERFACE B2 & i&In

& Open AHB Interface ? X
R
Open AHB Interface 5
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 Oxfff_0000. It could be branched by users
N haddr31.0] e themselves.
I If the Open AHB Interface is enabled, the interrupt input interface No. 20 to
No. 31 will be opened as well, which could be used for customized
hwrite — : o . . . . .
. peripherals' interrupt request. The interrupt input port is active high, sa the
unused interrupt input interface should be connected to zero.
hize 0] el
] frcdata[31:0]
hisurst[20] i X
Options
—{ hosp[10]
trwucata] 31:0] fm—ln Configurations
— hready Enable Open AHB Interface
hsel —p
w— 1y 031:20] fotran[1.0] el
Gowin PicoRV32

Cancel

3.2.2 Wishbone Bus FR S #E it

Wishbone Bus ¥ %#4t, 1] LAC & S Fr M 1% & 156 WB UART. WB
1I2C Master. WB SPI Master. WB SPI Slave. WB GPIO. ADV SPI-Flash

IPUG914-1.4 15(27)
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1 OPEN WB INTERFACE.

Wishbone Bus 7 R4t B LT, 15k 3-2 Ars.
& 3-2 Wishbone Bus FZR&StEC B % IR

i £ 37 T iR
Enable Wishbone UART fififit WB UART, BRil %]
Enable Wishbone 12C Master ffi§E WB 12C Master, ERil %]
Enable Wishbone SPI Master {fif& WB SPI Master, ERiA %]
Enable Wishbone SPI Slave i€ WB SPI Slave, ZRi\%H]
Enable Wishbone GPI1O fiife WB GPIO, BRi\F&]
Enable ADV SPI-Flash i€ ADV SPI-Flash, ZRi\%
Enable Open Wishbone Interface ffift OPEN WB INTERFACE, ZRil%H]
WB UART B & %17
i WB UART, §TJT Wishbone UART ) Fic & T i, Fic B ik Wi an %] 3-12
PR o
BRIN KT o

U1 /A% Enable Wishbone UART #£35, ] Gowin_PicoRV32 7§
Wishbone UART .

[#] 3-12 WB UART BL &%

Wishbone UART ? X

Wishbone UART o

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

—

— o [

Options
Configuration
] Enable Wishbone UART
w
Gowin PicoRW32
Cance
3,
WB 12C Master BCE £

i WB 12C Master, fT7F Wishbone 12C Master (B & 7 f, B ik
W& 3-13 fros;

%ﬁu\%lﬂj o
U1 /2)3% Enable Wishbone 12C Master #£35i, ] Gowin_PicoRV32 %
£ Wishbone 12C Master.

IPUG914-1.4 16(27)
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[& 3-13 WB I2C Master Bt & &I

W Wishbone 12C Master ? X

Wishbone 12C Master rf'f—f_‘

The Gowin_PicoRV32 wishbone 12C master is connected to Gowin_PicoRV32
core through wishbone bus. The 12C block is a fully verified block which can
implement 12C communication. The 12C block implements 12C protocol.

—= ol in white sda [

Options
— et in wize s b Configuration
Enable Wishbane 12C Master

Gowin PicoRV32

Cancel
WB SPI Master Hg B %IR

X WB SPI Master, 3T Wishbone SPI Master [#f & i, fid & ik
W 3-14 Frx.
3-14 WB SPI Master it B

% Wishbone SPI Master ? X

Wishbone SPI Master I:f-.ﬁf.w

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

—» maser_masi [
Options
Enable Wishbone 5P| Master
e S———
Configurations
Shift direction: 0 - Data length: 32 -
Clock phase: [i] - Slave number: (1~8)

Clock polarity: 0 - Delay Timer: (0~63)
Clock count width: (1~32)  Interval length: (0~63)
Clock sel: El 0~31)

Gowin PicoRViZ

® IRiARM.

® 152k Enable Wishbone SPI Master #£3i1, i Gowin_PicoRV32 ¢
¥ Wishbone SPI Master;

® R ikF{Iifit Wishbone SPI Master, I 7] LA & Wishbone SPI Master
K%, R 3-3 Fis.

%% 3-3 WB SPI Master S ¥{fit %10

SRR Eiiipay

Shift direction 8 Bk AL fks X

IPUG914-1.4 17(27)
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ZHIE I it
B MO, BB RS A (MSB)
EALR, BRI  R(RAL (LSB)
FaEWB SPI Masterf & AH A :

Clock phase E A0, BifE SCLKAI S — MU B 2L

EONART, HETESCLKIIEE —ANAUTA &%

Clock polarity

$8EWB SPI Master g 14: :
fENORS, 25 AR ZSH SCLK AR L P
IR, 2 APIR S SCLK A & HELF

Clock count width

8 %€ clockit H 2% i [
DA R 8% RIS B8 SR /2 SCLK 04 o8 15

& 7€ HCLK 1709917 4 SCLK i 5 70 9 2 %

Clock sel SCLK#ZH T H AR : SCLK=CLK_I/(2*(CLOCK_SEL)+1)
U5 0~ 27clock count width) - 1
=1 A M } ;._'4,;',—4
Data length T B A 58

HUEVGH . 8/16/32/64

Slave number

F6 2 AT SR M LSlave i &
HUEYEH: 1~32

Delay time

FEEIESS_NIE A MG, 1T 5 — A HOR A5 a0 =5 SR AE
RIS [A] :

FEIRISE]TFHE A 0: Delay = Delay Time * (SCLK period / 2)
HUEYEHE: 0~63

Interval length

i USPUEHIE KRG, SS_NE5 55 AF 1 SCLKH H1%k
BUEYER: 0~63

WB SPI Slave B &i%IR

XL WB SPI Slave, 1TH Wishbone SPI Slave [/BC & 7, e & 5k I

ﬁn E] 3'1 5 ﬁﬁﬂ_‘—\‘ o
[ 3-15 WB SPI Slave Bt &

whspi slave scle [—»

W Wishbone SPI Slave 7 X
o R,
Wishbone SPI Slave O
The Gowin_PicoRV32 wishbone SPI 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 black implements SPI
protocal.
— bupi slave_mosi —
Options
— - b pi o

Enable Wishbone SPI Slave

Configurations

Shift direction: 0 - Clock sel: EI (0~31)
Clack phase: 0o - Data length: 32 -
Clock polarity: 0o - Delay Timer: (0~63)

Clack count width: (1~32)  Interval length: (0~63)

Gowin PicoRV32

Cancel
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BRIN KA o
I 5/2)3% Enable Wishbone SPI Slave i3, ] Gowin_PicoRV32 3 ¥
Wishbone SPI Slave;

R %4 HE Wishbone SPI Slave, 7] LA & Wishbone SPI Slave
HIZ%, R 3-4 Fius.

%% 3-4 WB SPI Slave ¥ B

SRR ik

T A A s o

Shift direction B N0, H &R AL (MSB)

EONLR, Bt BN (LSB)

$85EWB SPI Slave [ EhAf 7«

Clock phase MO}, BdifE SCLKHI S — MUy 2

EoNAR, BHRESCLKIIEE AN UE 24

}8 52 WB SPI Slave[f) i g .

Clock polarity B AORT, 7 RPIRAS I SCLK A FEF 5

AL, 25 RPRASH SCLK AR .

Clock count width

T 5 clock i H i i Fl
WA A 88 PR AL B SR 2 SCLK PRI 96 1

15 5€ FHCLK 14343 A= SCLK FIr 75 Fr 43 4 22 44«

Clock sel SCLK#iZH 5 /A : SCLK=CLK_I/(2*(CLOCK_SEL)+1)

HUEJEE: 0~ 27(clock count width) - 1

EEM SR ET AT

Data length
J IUEYERE: 8/16/32/64
FRETESS NG SH MG, 1T — AL BHEAL5A0 75 SR I 4
. IR ] :
Delay time

FEIRIT[E]TFH A 0: Delay = Delay Time * (SCLK period / 2)
HUEYEMH: 0~63

Interval length

F

it € U SPULHITE R G, SS_Nf
BUETEE: 0~63

o T SRR I SCLK A %

a(ll

WB GPIO Br Z xR
Wik WB GPIO, #TJF Wishbone GPIO it & 7 i, Ft & kmitn & 3-16
B o
® ERiACIH.
® {%/4)i% Enable Wishbone GPIO ¥, M| Gowin_PicoRV32 37 ¥
Wishbone GPIO;
® i ffiEE Wishbone GPIO, WIH] DAL E Wishbone GPIO 1) ¥z % fE 2

¥ GPIO Data Width, EUETEEN 1~32.
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[&] 3-16 WB GPIO it &

w Wishbone GPIO ? X
a R
Wishbone GPIO 57
The Wishbone GPIO is a general purpose inputfoutput peripheral. Its data
width is configurable. It could be configured up to 32 bits. It could be used to
transmit specified signals or receive signals. Each bit could be used
separately.
= e
gpio_io]31:0] [
Options
sl Configurations

Enable Wishbone GPIO
GPIO Data Width: (1~32)

Gowin PicoRV32

ADYV SPI-Flash B2 B &IR

(i ADV SPI-Flash, #TH ADV SPI-Flash [{HC & v, Mt ki
3-17 fim.
3-17 ADV SPI-Flash Bt &

"% ADV SPI-Flash

ADV SPI-Flash Y

Gowin_PicoRV32 is intended for deeply embedded application that is
integrated into Gowin FPGA, which is based on RISC-V 32 Bit ISA 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 read-only
memaory-map mode, or both of these two modes.

Options

o _spi_mosi [ Configurations

Enable ADV SPI-Flash
R/ Mode
Enabe Register Mode
Enable Memory Map Mode

Gowin PicoRW32

® ZRI\KHI.
® {1t/Ai% Enable ADV SPI-Flash 35, NI Gowin_PicoRV32 ¥ £ ADV
SPI-Flash;

® ADV SPI-Flash 3Z#f MCU i fthgmf2 it F4a sh g 17 Ui ge;
® ADV SPI-Flash 3£ Memory 3. 5 &AL
® Memory 2. SINAEREERACE, Wk 3-5 Fr.

IPUG914-1.4 20(27)
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£ 3-5 ADV SPI-Flash R/W AL B £
SRk I ik
Enable Register Mode ffifkRegister Mode, ZRINfHfE.
Enable Memory Map Mode f#ifEMemory Map Mode, ERIAEAE.
OPEN WB INTERFACE B &

IPUG914-1.4

M3 7 OPEN WB INTERFACE, 1] LLiE#%fc & Open Wishbone

Interface, W& 3-18 .

NN

I R/2) % Enable Open Wishbone Interface %%, ] Gowin_PicoRV32
X ¥F OPEN WB INTERFACE, HJ'r] DAfE sb 2 £ Ry & Wishbone
LB AR B

TR 12 AN HMB WS 5 irg_in[31:20], #H 79 ¥ Wishbone #Mi%
A

[& 3-18 OPEN WB INTERFACE i &

Open Wishbone Interface 57

Open Wishbone Interface ? X

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
peripheralsal?interrupt request. The interrupt input part is active high, so the
unused interrupt input interface should be connected to zero.

a
o b Options
Configuration
101
dlats_al10] el Enable Open Wishbone Interface
_miz120) -

Gowin PicoRV32

Top Module B2 &

I LA Gowin_PicoRV32 Jy.i A& ¥ 11 1] Top Module, i) 1“ Use Gowin

PicoRV32 as top module "% i, 1% & Gowin_PicoRV32 74 Top Module;

R EH A E OPEN WB INTERFACE & OPEN AHB INTERFACE, ¥~

J& H F* Wishbone k42 M5 AHB M2k MBI &, Ak
“Use Gowin PicoRV32 as top module” &30, #1k 3-19 s
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[# 3-19 Top Module B2 &

¢ Gowin_PicoRv32 7 x
File
Device:  |GW2A-18C | Part Number  [Gwza-Lvi8PG2sECE/IT ]

Create In: |F:\gowin_pi:orv32\src\gowin_picorv32 |

File Name: |gowin_picm’v32 | Maodule Name: | Gowin_PicoRV32_Top

Language:  Verilog ¥ | Synthesis Tool: | GowinSynthesis

[ Use Gowin PicoRV32 as top module

Gowin PicoRV32 CORE

OPEN AHBE
Si J
ITCM DTCM Simple UART INTERFACE

WishBone Bus

WB 12C WE SPI apvsel- | ROEARNE
ﬁ Master Master B SPISlavel | WB GFIO Flash INTERFACE

Cancel Help

3.3 A Pigit

SE/% IP Core i 5, 724 Gowin_PicoRV32 {4 it
s24511k, Gowin_PicoRV32 Top Module, # & ¥ Top Module B2 H
it
SR, % Gowin_PicoRV32 Top Module, 5% RTL
it
3.4 #JR

SERCH T RTL it Ja, ARGE 8 ROIT AR =5 24 1) 10, 2B
IR AT

(RS i g B e S R A i o
WIEL L R =738, 1653 SUG101, Gowin 11295154

35 TiEic &

3.5.1 GREEIALE
CREETBCE, Wl 3-20 Frs.
® R TAEBHH LRI Z A FR, A TZ AR,
® R TARBCTHH ISR SO AT, O B IR ) R A
® [ii& Verilog Language, #1 System Verilog 2017
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3 TR

3.5 THAE

& 3-20 FEHETMAL E

W Configuration

General
“~ Synthesize
General
v Place & Route
General
Unused Pin
Dual-Purpose Pin

BitStream

Synthesize

General

Synthesis Tool: (® GowinSynthesis

Top Module/Entity: | Gowin_PicoRV32_template

Include Path: |

GowinSynthesis

Verilog Language: | System Verilog 2017 ~
VHDL Language: |VHDL 2008 -
Looplimit: 2000 >
[[] Disable Insert Pad

Ram R/W Check

[] DSP Balance

[ Show All Warnings

OK Cancel

3.5.2 Post-Place File £ RECE

U 4% F Gowin_PicoRV32 2w e ot At 4 15 iH H shib & FF R
o, MECE Place & Route 774 Post-Place File, 1E 3-21 fiix, 750
AE R E P74 Post-Place File.

& 3-21 Post-Place File Bit &

G Configuration

General
~ Synthesize
General
~ Place & Route
General
Unused Pin
Dual-Purpose Pin

BitStream

3.5.3 Dual-Purpose Pin EL B

Generate Constraint File of Ports

Generate IBIS File

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

Promote Physical Constraint Warning to Error False

Renart Auta-Placed 10 Infarmation Ealse hd

Place & Route
Category: |All - Reset all to default
Label Value -~
Generate SDF File False

False
False

Generate Post-Place File. Default: *.posp

Apply

1 Gowin_PicoRV32 fit & &y MCU boot from external Flash and run
in ITCM =% MCU boot and run in external Flash 7=, & H MSPI i 14

i, G 3-22 fros, & AN B E i 2 .

IPUG914-1.4
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3.6 4¢

o>

[& 3-22 Dual-Purpose Pin it &

Configuration

Dual-Purpose Pin

General
~ Synthesize
General
v Place & Route
General
Unused Pin
Dual-Purpose Pin

BitStream

BT R IR LR S L
PRSP, il 3-23 Fﬁ%o

& 3-23 &4

b GOWIN FPGA Designer - [CiL

Fle Edit Project Took: Window Help

Process
1| Design Summary
v 7 User Constraints
FloorPlanner

Timing Canstrain

¢

) Syrthesize
Syrthesis Raport
Netlst e

v B Flace & Route

Place & Route Report

Timing Analysis Repart

Ports & Pins Rapart

Power Analysis Report

1§ Program Device

Process | Hierarchy

1 mapping .
[68%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[88%] Tech-Mapping Phase 3 completed
[9€%] Tech-Mapping Phase 4 completed

poen s is\gewin_piceri2_synapthimi]

B RGTHMGER?

ax

Synthesis Messages
Synthesis Details
Resource
Resource Usage Summary
Resource Utilization Summary
Timing
Clock Summary
Max Frequency Summary

Detail Timing Paths Informations

gowin_picorv32_synrpt il

Use 12C as regular 10

[] Use JTAG as regular 10

Use SSPI as regular 10

Use MSPI as regular 10

[ Use READY as regular 10

[ Use DONE as regular 10

[ Use RECONFIG_N as regular 10

[] Use MODE as regular 10

Cancel Apply

H GowinSynthesis, 58 & RTL &1t 25 &

Report Tide
Design File

Gowinsynthesis Constrainta
Fie

Version
Part Humber
Device

Created Time

Legal Announcament

[95%] Generate netlist file "C:\WUsers\liukai\Desktop\gowin_picorv32\impl\gusynthesis\gowin picorv32.vg" completed

[108%] Generate report file "C:\Users\liukai\Desktop\gowin_picorv32\impl\gwsynthesis\gowin picorv32_syn.

GowinSynthesis finish
%

Conscle  Message

Zia LA

3.7 T Rfhk

AR RS SC A, WA 3-24 B

IPUG914-1.4

BAT B = IR AT R AT 26 T Place & Route, 52RiAm RAi 2k,

A P TV

Synthesis Messages

Gowinsynthesis Report

S:\sars ukanDesidop\gouin_picorvazurcahbreg.y
\ ophgowin_picory3 2\srebutt
sers‘huka Dzsklﬂu\uuﬂm Pacore 3z arclaomin, u»cnr\jzmumn pioorv3zy
" pgowin_piorv32\srcipicorv32_toy
Colmers ik anDesHop\gomwin Do 3 e mbret

GowinSynthesis V1.9.8.03

GW2A-LV18PG256CH/I7

GW2A-18C

Wed Jan 19 00:50:38 2022

Copyright (C)2014-2022 Gowin Semiconducter Corporatien. ALL rights

rpt.html" completed

i 2% SUG100, Gowin A1 1755
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3 TR

3.8 N

3.8 T#;

IPUG914-1.4

& 3-24 Place & Route

{Hs GOWIN FPGA Designer

jukal\Desktep\gowin_picory32\mph prigewin_picor32rpthimi] o x

Fle Edit Broject To

#iE 12
Process -]
- PnR Messages P
nR Messages

PnR Details g

Resource Report Title
Resource Usage Summary Design File picorvaz.vg
1/0 Bank usage s

ack Us
K €

V1,

Part Humber GW2ALV18PE2SECH/T
Device GW24-18C

Created Time Wied Jan 19 09:52:29 2022

Copyright (C)2014-2022 Gowin Semiconductor Corporation. All rights reserved.

PnR Details

gemin_pizar32.rpt bl o
ax

corv32.power.html” completed
| picorv32.pin.htnl" completed
leter

icorvi2.posp” completed

AR & TR MG T, 16275 SUG100, Gowin =R 1 /75 -

EATE = IR N3 T Programmer, 58 BB AR BRSSO )
T

. Programmer %8 “Edit > Configure Device” B T H A=
“Configure Device” (), #TFF Device configuration.

SRR AR & GW1IN-9/GW1NR-9/GW1N-9C/GW1NR-9C, | %k
TR E, Kl 3-25 fs.

® “Access Mode” TFHisl#, k¥ “Embedded Flash Mode” £ 1.

® “Operation” F$141%, £ %“embFlash Erase, Program ”&;“embFlash
Erase, Program, Verify” %

® “Programming Options > File name” &1, S A& N EE T
i SCA: o

® il “Save”.

3-25 GWIN %%l Configure Device

{4 Device configuration 7 X

Device Operation
hecess Mode: Embedded Flash Mode hd

Operation: embFlash Erase, Program -

Eraze and program the embedded flash Make swre the confiz frequency
must be less than Z6Mhz.

Frogramming Options

File name: |E1,-'r&es]<top,-"mcu_test,-'rpicorv32;‘rgowin_picorv32. f= | D

D Uszer Flazh Initialization

Save Cancel
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3 THERIR 3.8 Tk
R B AR
GW2AN-9X/GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2ANR-18C/GW2AN-18X/GW2A-55/GW2A-55C/GW2AN-55C, Il F#k
I E, WK 3-26 Fis.
® “Access Mode” T#Hi%l#&, i%£#F “External Flash Mode” i,
® “Operation” %13, ¥ #“exFlash Erase, Program thru GAO-Bridge”
&% “exFlash Erase, Program, Verify thru GAO-Bridge” 1
® “Programming Options > File name” &3, S A7 N4 # it
B A
® “External Flash Options > Device” &0, 4T &AM E Flash & A
FMik P, WE = DK-START-GW2A18 V2.0 JT & B % Winbond
W25Q64BV.
® “External Flash Options > Start Address” ¥, # & 4 “0x000000”.
® i “Save”,
3-26 GW2A %%l Configure Device
U Device configuration ? *
hecess Mode: External Flash Mode -
Operation: exFlash Erasze, Program thru GAD-FBridge -
exFlash Erase, Program thru GAO-Fridge
Frogramming Options
File name: IT_GWZMB_‘.I'Q.U,-"gowin_picorv32;"implfpnrfgowin_picorv32. fs| D
User Flash Initialization
External Flach Options
Tevice: Winbond WEEQE4EY hd
Start Address: Q2000000
Save Cancel
5¢ 1% Device configuration j&5, ®#.ii Programmer . HA4%
“Program/Configure” ( “0 ), 58 BAE A BT HAG IR SO T .
N # T H Programmer [f)ffi H77%, 5% SUG502, Gowin
Programmer /1 /7 755 -
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Gowin_PicoRV32 #2124 B it, IRk~ 24 it

Gowin_PicoRV32\ref _design\FPGA_RefDesign\DK_START_GW2A18
_V2.0\gowin_picorv32,
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