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1 A2 1.1 RGN

1 M

1.1 RG34
Gowin_PicoRV32 #4424 f145 Gowin PicoRV32 W%, 18417k
ITCM Fl¥3E {71 #s DTCM. %=1k UART. AHB &4 &4 L1l Wishbone
R AN A%, B 1-1 Bios

B 1-1 R4 4%
Gowin PicoRV32 CORE
ITCM DTCM Simple UART I?\JF'JI'IIEE'F::QEEI;
WishBone Bus
wunRr | | WERC | | WBSP || WBSH || waaio || ADVSPL || orEN WD
® Gowin PicoRV32 CORE /2 32 fi7 RISC-V 5 4 52 B byt 423 i) 22 P64 5
® |TCM Ri54 17k 2,
® DTCM JE¥iE 170 5%,
® Simple UART & — /M fiL & 11 b UART;
® OPENAHB INTERFACE & AHB a4y BiEr, 3 & AHB a4k

B ANET e s
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1 A2

1.2 RGUHRHIE

1.2 RGHFAE

Wishbone Bus %% PicoRV32 Core & Wishbone Bus 12 144 4%,
Wishbone Bus £z 14 #B 1% 2145 UART. 12C Master. SPI Master. SPI
Slave. GPIO. ADV SPI-Flash £l Wishbone =43 @411,

Gowin_PicoRV32 & Hi T R4

PicoRV32 W% 1 & 4t, WHEMIEHISAITNZ. fRo S Bl
i — ML E R R UART i AHB S 4y e 4z

Wishbone .25, UL Wishbone i 2852 AN & T 2 5L .

1.2.1 PicoRV32 HF &%t
RERAZ

RISC-V 32 i M ¥5 & 404 ;

A C B 1) RISC-V32M Feid/friZida 44 e A il & i RISC-V32C &
RSNy

AIECE A SPI FLASH #2211, 3C¥¢4h SPI FLASH FE 377145

N E T A AR, SR B e PRI B TR S, SO 32 MR R
B, it segn] LU B AR

® [N 32 fiihHf AL, SRAEE AT SRR 2

o NEMBIL, SCRFEIFAELIRAIIRE;

® K/huntg: RISC-V ArtEA SR/ ks X

® I #F Trap Stack Overflow g

Memory

® ITCM: fE&71ifitids, TINCE Size (8/16/32/64/128/256KB), HliFiis

L /N AR
DTCM: #iEfFEey, nJfc'E Size (8/16/32/64/128/256KB), %k f1{g
ANt R, 7 Hardware Stack Protection IjfE.

Simple UART

#Et UART B ATIREH
il FH Bl /32 A B

OPEN AHB INTERFACE
® AHB MY RO

IR DAY J 3% 4% E 2 U AHB S 4% TR AT e 4

1.2.2 Wishbone Bus F&%:

Wishbone Bus T £ %;, £1.3% UART.I2C Master. SPI Master. SPI Slave.

GPIO. ADV SPI-Flash #i1 Wishbone M2 3 B,
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1 A2

1.3 RSt - 5E X

1.3 RGtim A E X

Gowin_PicoRV32 #4uuii I 5E X, Wk 1-1 Fizr.

& 1-1 R OE X
S FR /0 frgE | ik Fr @ s e
clk_in in 1 RAWEES -
resetn_in in 1 RHENIET -
OPEN WB
L . N o INTERFACEAH
irq_in in 12 AR TN 5 OPEN AHCL;> ?
INTERFACE
jtag_TDI in 1 JTAGHHR NG5
jtag_ TCK in 1 JTAGH #ifi A\ 15 2
: —— — Debug
jtag_ TMS in 1 JTAGH L F(E 5
jtag_TDO out 1 JTAGH U far (55
ser_tx out 1 Simple UARTH i i 5 5
_ N Simple UART
ser_rx in 1 Simple UARTHI$iI N &5
gpio_io inout | 32 Wishbone GPIOF 4 N 155 WB GPIO
wbuart_tx out 1 Wishbone UARTH 4 Hif5 5
— WB UART
wbuart_rx in 1 Wishbone UARTH#iI A& 5
wbi2c_sda inout | 1 Wishbone 12C Master )£ #i 15 5
— WB 12C Master
wbi2c_scl inout | 1 Wishbone 12C Master[ti {55
wbspi_master_miso in 1 Wishbone SPI Master[JMISOfE =
wbspi_master_mosi out 1 Wishbone SPI MasterfJMOSI{5 &
Wishbone SPI MasterE@SLAVEliiTs% WB SPI Master
wbspi_master_ssn out 5
FASLAVER ML, 5% Y Esh
wbspi_master_sclk out 1 Wishbone SPI Master i} £{5 5
wbspi_slave_miso out 1 Wishbone SPI SlaveffIMISOf5 5
whbspi_slave_mosi in 1 Wishbone SPI SlavefJMOSI{E 5
— WB SPI Slave
wbspi_slave_ssn in 1 Wishbone SPI Slavef]SLAVEI% &5 5
wbspi_slave_sclk in 1 Wishbone SPI Slaveffji 45 5
io_spi_clk inout | 1 ADV SPI-Flashfji {5 5
io_spi_csn inout | 1 ADV SPI-Flash(#] i (55
=Pl K ADV SPI-Flash
io_spi_mosi inout | 1 ADV SPI-FlashfJMOSIf5 &
io_spi_miso inout | 1 ADV SPI-Flash[fJMISOfE %
slv_ext_stb o out 1 Wishbone 2L 264 e 4 1 i strb {5 =
slv_ext we o out 1 Wishbone & 24 e 4 N S #:4FE 5 5 Icl)\ll?l'EEl\ll?l\:/\L%E
slv_ext_cyc_ o out 1 Wishbone & 24 g 4 1 ijcycfs 5
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1 A2

1.4 2GRS

S FR 110 frge | #iik T IR ARk
slv_ext_ack i in 1 Wishbone &L 264 e 4 1 ijack(E 5
slv_ext_adr o out 32 Wishbone &L 264 e 4 1 ik {E =
slv_ext wdata o out 32 Wishbone & 264 e 4 N i) 5 H i (5 5
slv_ext_rdata_i in 32 Wishbone & 264 e 4 N s 845 (5 5
slv_ext_sel o out 4 Wishbone S 264 e 4 N ) 75 5 445 5
hrdata in 32 AHBE &Y B H: L i BdE 5
hresp in 2 AHBE &Y B L B RIELHIREE S
hready in AHBEZY R N &I E S
haddr out 32 AHBEZY 4 DS 5
hwrite out 1 AHBREZY BEO WS T HES OPEN AHB
hsize out AHB ML RO It KMz 5 | INTERFACE
hburst out AHBE A& BN MR KRGS
hwdata out 32 AHBEZY B O SHIEE S
hsel out AHBE A B 1) ik (5 5
htrans out 2 AHB S 2 42 O B iR A E 5
~. : A
1.4 RS HFES T
Gowin_PicoRV32 4t # ST, W3k 1-2 Pz,
* 1-2 R &Rt

Resources LUTs Registers | BSRAMs | DSP Macros

Configuration

PicoRV_32 CORE Minimum and 2764 1833 8 0

No Peripherals

PicoRV32 C_ORE Maximum 6210 3477 32 2

and No Peripherals

PicoRV_32 CORE Default and 5321 3173 32 >

No Peripherals

PicoRV32 CORE Default and

Peripherals(UART/GPIO/I2C) 6804 4228 32 2

PicoRV32 CORE Default and

All Peripherals Default 8330 5070 32 2

PicoRV32 CORE Maximum

and All Peripherals Maximum 8594 5278 32 2

IPUG914-1.2

4(33)




2 WA BT FE 2.1 T

2 BiHRIHRE

2.1 IR

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

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

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

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

2.2 BRHY-EFEE

Gowin_V1.9.6 Beta & b\ R4

2.3 B R ES

B VR AR A A A% A4 R 2% IP Core Generator, F 1Bt & fl=4:
Gowin_PicoRV32 fjgi %1t .

IP Core Generator L B[\ /712, 1552 SUG284, Gowin IP Core
Generator H /815 .

2.4 THEHH
Gowin_PicoRV32, 37 £ N4 T B Programmer N #8435 1L i S04

% E Programmer {8 FH 751, 152% SUG502, Gowin
Programmer i F 555 .

2.5 &itiHiE
Gowin_PicoRV32 ffi {415 i1 2

1. WM &I ER, 78 IP Core Generator #k% 4 il 2 it B
Gowin_PicoRV32;

IPUG914-1.2 5(33)



http://cdn.gowinsemi.com.cn/SUG284.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

2 W iR

2.5 Bt
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!

WIFT i Wishbone &2k 4 B 42 118 AHB 2k H B 32 1 SO FF H e MR &, kPR ag
OPEN WB INTERFACE & OPEN AHB INTERFACE, Jf H 2 Zii2% F“ Use Gowin PicoRV32
as top module” ¥ET.

2. 5k Gowin_PicoRV32 IRERL B 5, 7k Gowin_PicoRV32 A} # it

3. szfil4k Gowin_PicoRV32 Top Module, S A/ #it, EEM %S
Gowin_PicoRV32 Top Module;

YIHL L FORII - 2R
Synplify Pro 5 GowinSynthesis Z: 4 ;
Place & Route fi Jifizk, 7= A 3L SO

Programmer " £ R A 5 TS SO 2]
GW1N-9/GW1N-9C/GW1NR-9/GW1NR-9C/GW2A-18/GW2A-18C/G
W2AR-18/GW2AR-18C/GW2ANR-18C/GW2A-55/GW2A-55C.,

N o O bk

6(33)




3 TREREMR 3.1 THEAIE

TIERIR

3.1 T#=0)3&
3.1.1 FiEIEE

W I = IR, EFESE A “File > New... > FPGA Design
Project”, 41 3-1 FizR.

[ 3-1 $1#& FPGA Design T2

w GOWIN FPGA Designer - [Start Page]
. File Edit Tools Window Help
o S &
Recent Projects:
Quick Start
-l Projects |3
~ [%) FPGA Design Project | Ricct
=i Files
|_& Verilog File
| VHDL File I
| Physical Constraints File
P e o o i = |,
ditor

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

3.1.2 RETIERHRMEE
WA TR, i LR, K 32 fix.

IPUG914-1.2 7(33)




3 TREREMR 3.1 THEAIE

& 3-2 e TIERMRMEE

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 defadlt project location

Next = H Cancel

3.1.3 EHFR/H
¥t “Series”. “Device”. “Package”. “Speed” 1 “Part Number”,
i 3-3 fiok.
VA R TRAZHE RG], SR E D TR,
Series: GW2A
Device: GW2A-18
Package: PBGA256
Speed: C8/17
Part Number: GW2A-LV18PG256C8/I7

IPUG914-1.2 8(33)




3 TFERAR 3.1 TG

[ 3-3 & IFEES 4

Select Device
Project Name

B Select Device Specify a target device for your project
Series: |GW2a 2| Devicer [Gw2a1s =]
Package: |PBGA256 2]
Speed:  |CB/7 &
Part Number % Device Package Speed \Voltage 1O LT
GW2A-LV18PG256CE/1T7 GW2A-18 PEBGA256 ca/7 LV 207| 20736| 1t
(4] [ [v]
[ = Back l [ Next = l [ Cancel ]

314 SeA TiE8IE
SR TR, W 3-4 iR,

& 3-4 SERR LI

Summary
Project Name
Select Device Project
® Summary Mame: gowin picorv32

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

Device
Part Number: GW2A-LV1B8PG256C&/I7
Series: GW2A
Device: GW2A-18
Package: PBGA256
Speed: C8/I7

< Back H Finish H Cancel

IPUG914-1.2 9(33)




3 TREREMR

3.2 it

3.2 BfFiit

{§i ] IP Core Generator 7#/f Gowin_PicoRV32 i} it .
LR BEE “Tools > IP Core Generator” 1. E.#~ IP Core Generator
“ &9 7, ¥TFF IP Core Generator.

1%E#H “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_PicoRV32 1.2”, & 3-5 fili7s.

& 3-5 i%£3¥ Gowin_PicoRV32

© File Edit Project Tools Window Help
Target Device: | GW2A-Lv18PG256C8/I7 D

Name Versic
= Hard Module
+ BandGap
+ CLOCK
+ DsP
+ 13C
+ Memory
+ SPMI
+ User Flash
| B Soft IP Core I
+ DSP and Mathemathics
+ Interface and Interconnect
+ Memory Control
I ] Microprocessor System I

+ Bus Bridge
3 Hard-Core-MCU
| = Soft-Core-MCU |
w1 Gowin_EMPU_M1 15

_PicoRV32 1.2
“» RiscV AE250 1.1
+ Multimedia

(4] [+)

Gowin_PicoRV32

Information

Type:
Vendor:

Summary:

Gowin_PicoRV32

GOWIN Semiconductor

Gowin_PicoRV32 is intended for deeply embedded applications, and
integrated into GOWIN 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 boot from
external SPI Flash, and can run in instruction memory or external SPI Flash.
The 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, depending on the mix of instructions in the
code. Dhrystone benchmark result is 0.516 DMIPS/MHz, for the Dhrystone
benchmark the average CPI is 4.10.

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.

M 3T T Gowin_PicoRV32, Gowin_PicoRV32 fit & 1% 15 i1 & 3-6 7=,
35 Gowin PicoRV32 W%+ R4 fil Wishbone Bus ¥ R4t .

U ARAER G B RE, B 2B Sk (bR

IPUG914-1.2
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3 TREREMR

3.2 it

& 3-6 Gowin_PicoRV32 it &% IR

File

Target Device: GW2A-LV18PG256C8/17

Gowin_PicoRV32

Create In: [}home!liukaifgowin_picomBZ

Module Name:

Synthesis Tool: [GawinSynthesis

¥ Use Gowin PicoRV32 as top module

File Name: | gowin_picorv32

% | Language: |Verilog

Gowin PicoRvW32 CORE

; _ OPEN AHB
ITCM oTCM Simple UART INTERFACE
WishBone Bus
WEB I12C WB SPI WE SPI ADV SPI- OPEN WB
WEB UART Master Master Slave W8 GPIO Flash INTERFACE

Help

3.2.1 PicoRV32 R FR G EH &t

Gowin PicoRV32 CORE ¢ &

(R Za

Wi Gowin PicoRV32 CORE, 4T/ Gowin PicoRV32 CORE HJHC & i
[fl, e BRI 3-7 Fros.

IPUG914-1.2
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3 TR 3.2 it
[ 3-7 Gowin PicoRV32 CORE Fg Bi£ 1T
& Gowin PicoRV32 Core X
- - R
Gowin PicoRV32 Core 7]
Gowin_PicoRW32 is a MCU core that implements the RISCV RV32IMC
instruction Set. It can be configured as RV32I1, RV32IC, RV32IM, or
RV32IMC core, and optionally contains a built-in interrupt controller
and a built-in timer. A selectable jtag debugger is integrated into the
—l ki core, which could help users to debug the C programs.
b o Gowin PicoRV32 supports Simple UART, Instruction Memory (ITCM),
Data Memory (DTCM), interrupt controller, machine timer and
= resetn_in Rotlogs
Configuration
— jtag_TOI jtag TDO ¥ Support RV32C Extends Two Cycle Compare
¥ Support RV32M Extends Two Cycle ALU
— jtag_TCK ¥ Enable Interrupts Barrel Shifter
¥ Enable Timer | Catch Misalign
—» jtag_TMS ¥ Enable Counters ¥| Catch illegal Instruction
¥ Two Stage Shift Trap Stack Overflow
¥ Enable Debug
Gowin PicoRV32 | =
[egancel l [ @QK ]
Gowin PicoRV32 CORE f#{f#itFe B ik, 4%k 3-1 Fros.
% 3-1 Gowin PicoRV32 CORE B B i£IR
e . 32k 1 Eitipay
Support RV32C Extends | i#f:27 3CKF RISC-V L4045 250 &, BRAFF.

Support RV32M Extends

W2 15 30 RISC-V RERIETE SR e, BRINSCH

Enable Interrupts

WP A SCRF P, BRIASCHF

Enable Timer

PR A TR S8, BRIASZHF .

E R D R 4454 RDCYCLE[H)/RDTIME[H)/RDINSTRET[H], BRiA3Z
nable Counters .
PR BRI B AEALThRE AR SR, nf DUINIERE AL B4, (H223miZ

Two Stage Shift

WBIRA R, BRIASCRR.

Two Cycle Compare

WEPER A TR A LL BT E (AR SRR, W A s A K L SR i
Felii, (HESPUTILEERS, Mg — e ), BRI R,

Two Cycle ALU

WP SR A e HIhae CURSCRE, W A4 s i A KL L S i
PR, (HREPUTIESEHES, A — e D, BRAASR .

Barrel Shifter

PR SCRARIE AL I RE,  BRIAAN SR

IPUG914-1.2
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3 TREREMR

3.2 it

Pic B 3% 70

ik

Catch Misalign

TP A A5 U i) R AU AR SRR IR I BEA TRAP JR{1E1217, BA
S

Catch illegal Instruction

W TAEPAT IR SI HE TRAP Jf{2 10T, BRIASCRR.

Trap Stack Overflow

PR A SCRF R 1 Thae, BRI .

Enable Debug

WP T SRR AE SR AT RE, BRASCHRF .

IPUG914-1.2

S HFHFTITCM EE

Wil fg A7t as ITCM, 1T A7 it &5 ITCM [RGB ULiE ,  c B I

Kl 3-8 filf7x, AILLECE ITCM Size. Gowin_PicoRV32 ) =F J5 5l J7 20Al
ITCM B4 {E LA

& 3-8 $#5SFi#a% ITCM B BRI

& ITCM X
ITCM o
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
n] PARC & 8KB Bk 16KB &} 32KB &} 64KB &% 128KB & 256KB;
GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C ITCM Size i KikHF N
32KB, #RiA N 16KB;
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
ITCM Size i Kik#:H 64KB, Bl 32KB;
13(33)




3 TREREMR

3.2 it

IPUG914-1.2

&

- GW2A-55/GW2A-55C ITCM Size f Kik$% 4 256KB, il A 64KB .,
® Boot Mode

- F4NSPIFLASH N5 3l, 8 &7 fii#s ITCM iz 17 11 /7 2U(MCU boot
from external Flash and run in ITCM);

- F4h SPIFLASH F#.)53, /4 SPI FLASH iz17 /) /7 X (MCU boot
and run in external Flash);

- FRAAEER ITCM a3, 847G ITCM 24717 (MCU boot
and run in ITCM)
!

o U IEFE MCU boot and run in ITCM, NIZE ITCM Initialization File 5 A ITCM #J45
3t (B Gowin_PicoRV32 # 44w A2 ¥ 1+ ram32.hex)

e ITCM Initialization File S A&, ANEEH LELFE\N. \t S5 U RFAFAE 19 SO e %
7!
BUREM%EE DTCM BLE
M E A7t 7% DTCM, $TH £ 7 fig# DTCM [ECE DT, Fe B ik I
& 3-9 i, A LAACE DTCM Size. f8AF AR Kbk {5370 FH

& 3-9 HiBEF M DTCM ELBi%IRN

DTCM x

DTCM &

Gowin_PicoRV32 is intended for deeply embedded applications that is

—

—

integrated into Gowin FPGA, which is based on RISC-V 32Bit ISA
RW32IMC.

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.

clk_in

Options |

LOTgura o

DTCM Size: | 32KB S

Enable Hardware Stack Protection

resetn_in

Hardware Stack Protection Value: 0X

Gowin PicoRV32 E] B L

ol

lagancel H @ o« l

® DTCM Size
- A[DIACE 8KB B 16KB Hi 32KB &i, 64KB =\ 128KB =i, 256KB;

- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C DTCM Size fix Kik#*
4 32KB, ERIAA 16KB;

14(33)
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- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
DTCM Size i Kii N 64KB, ERilA 32KB;

- GW2A-55/GW2A-55C DTCM Size # Kik# N 256KB, 2kl N 64KB.

® Hardware Stack Protection

- nRAdHE Enable Hardware Stack Protection, Il Gowin_PicoRV32
X ¥¢ DTCM i £F# OR47 D RE s

—  Hardware Stack Protection Value, & ZE R4 kR KN, HUE TGN
-+ DTCM Size.

ITCM 5 DTCM Size Bt E PR

GW 1N-9/GW 1NR-9/GW1N-9C/GW1NR-9C, ITCM = DTCM & K AJfic
BN 32KB, Ul ITCM 5 DTCM HANFE 2% Sl & v 32KB, N A —A
g2k R BERC B N 16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C, ITCM

g, DTCM & K AJ it B N 64KB, 15 ITCM 5 DTCM A7 8 Clic B
N 64KB, A — it Kk R e &N 16KB;

GW2A-55/GW2A-55C, ITCM & DTCM # K I it & Jy 256KB, 15 ITCM
B DTCM FEAf7fif 2 CAL B A 256KB, U 55—/l 4 B K L BERC B N
16KB.

Simple UART Bt & %0

i Simple UART, 77T Simple UART ¥ fc & T 1H , fid B ik 540 & 3-10

Fr, A UAEC & 2 7518 A8 Simple UART;

U %1% $% Enable Simple UART, ] Gowin_PicoRV32 3 #F Simple

UART, BRI

15(33)
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[# 3-10 Simple UART EL B %R
e Simple UART x

Simple UART &

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_rx ¥| Enable Simple UART

Gowin PicoRv32 [3

[egancel l [ @ox l

OPEN AHB INTERFACE #ig & £In

W OPEN AHB INTERFACE, #7JF OPEN AHB INTERFACE [l &

U, A E kI E 3-11 Frs.

® ZRi\ki]. W R ikFE Enable Open AHB Interface, j Gowin_PicoRV32
Y% ¥F OPEN AHB INTERFACE, i /' n AfE b4 L 9 i AHB 228
B A

® T 12 MM HE S irq_in[31:20], HtH 9 B AHB Sl
.

IPUG914-1.2 16(33)
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e

Open AHB Interface

[&] 3-11 OPEN AHB INTERFACE Bi? & 1%£In

—»

—

—

—

—

—

clk_in

resetn_in

hrdata[31:01]

hresp[1:0]

hready

irq_in[31:201

haddr[31:0]

hwrite

hsize[2:0]

hburst[2:0]

hwdatal31:0]

hsel

e V8 v

htrans[1:0]

Gowin PicoRV32

~

EYEY

Open AHB Interface b

&R

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
users themselves.

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
peripherals’ interrupt request. The interrupt input port is active high, so
the unused interrupt input interface should be connected to zero.

Options

Configurations

¥ Enable Open AHB Interface

[@gancel l [ @ox ]

3.2.2 Wishbone Bus FH S B &%t

Wishbone Bus 1 #4t, n] LARCE SCRFISMR B % t04% WB UART. WB
I2C Master. WB SPI| Master. WB SPI Slave. WB GPIO. ADV SPI-Flash
1 OPEN WB INTERFACE.

Wishbone Bus - RARCE LT, Wk 3-2 s,
%% 3-2 Wishbone Bus F&ZH B &

IPUG914-1.2

Pic B 36 T

Eiiipay

Enable Wishbone UART

ffige WB UART, BRIACH]

Enable Wishbone [2C Master

{fife WB 12C Master, BRi\ <

Enable Wishbone SPI Master

{fife WB SPI Master, ZRiAJEH

Enable Wishbone SPI Slave

{fif WB SPI Slave, Zki\ <

Enable Wishbone GPIO

ffige WB GPIO, BRIl

Enable ADV SPI-Flash

{fif¢ ADV SPI-Flash, ZRiASEH

Enable Open Wishbone Interface f§iilt OPEN WB INTERFACE, ERik %]

WB UART B¢ & i%IR
X WB UART, 1 7F Wishbone UART 1 & 11 [ , i B 126 75 401 ] 3-12

F7R s

BRI\, w5 iE#E Enable Wishbone UART, Il Gowin_PicoRV32 3¢
#f Wishbone UART.

17(33)
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& 3-12 WB UART ¢ B %
& Wishbone UART x

Wishbone UART &

S

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 whuart_tx

Options |

Configuration

— 8| whiiaek.ra ¥ Enable Wishbone UART

Gowin PicoRV32 [3 |
legancel l [ égl( l

WB I2C Master fit iR

i WB 12C Master, FTJF Wishbone 12C Master (10 & 7 H], B ik
Wit 3-13 fhws

BRI\, 45 % £ Enable Wishbone 12C Master, Il Gowin_PicoRV32
%+ Wishbone 12C Master.

IPUG914-1.2 18(33)
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& 3-13 WB I2C Master L& £
& Wishbone 12C Master H
Wishbone 12C Master Q;g.

—# clk_in whiZc_sda e

— resetn_in whiZe_scl -

Gowin PicoRV32 [3

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 Bg Z &R

X WB SPI Master,
i 3-14 pis.
[E] 3-14 WB SPI Master ELE

FTIF Wishbone SPI Master f{JFd & 7 Th, B ik

p- . Wishbone SPI Master x

Wishbone SPI Master

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 SPl communication as a master device. The SPI block
implements SPI protocol.

= clk_in whspi_master_mosi —
— resetn_in whspi_master_ssn[0:0] p=—t=
— whspi_master_ miso whspi_master_sclk —
v A
Gowin PicoRV32 A %

Options

+| Enable Wishbone SPI Master

Configurations

shift direction: AT e Data length: S

Clock phase: Slave number: (1~8)
Clock polarity: 0 = Delay Timer: (0~63)
Clock count width: (1~32) Interval length: {0~63)
Clock sel: (1 [g]w~31

IPUG914-1.2

lagancel l [ @ ox l
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® IR\, k% Enable Wishbone SPI Master, ] Gowin_PicoRV32
7 ¥F Wishbone SPI Master;

® ikt Wishbone SPI Master, | 7] DL & Wishbone SPI Master
HIZ%, W 3-3 s,
%= 3-3 WB SPI Master &30 2 %10

Eiiipay

Shift direction

TR M A ks =X
fEON0, B et ik mfs (MSB)
EN, B et iR (Rhr (LSB)

Clock phase

F5 5 EWB SPI Masterfs & A4 :
N0, H¥E£ESCLKHI & — N AEA %L
N1, BIEAESCLKHI S —ANAEA %L

Clock polarity

¥5 EWB SPI Masterfsf £ 2k :
N0, 25 RRIRAS I SCLK A Hi
N1, 2SRRI SCLK A & Hi

Clock count width

5 5E clockit 28yt
DAZIA RN BT B SR /& SCLIK B o F5E

T8 7€ HH CLK 153437 4= SCLK T 75 ) 3 4 22

Clock sel SCLK#iZ 8 /4 % SCLK=CLK_1/(2*(CLOCK_SEL)+1)
HUEVERE: 0 ~ 27(clock count width) - 1
b 2 f A b AT
Data length T A% S 25 1 7 5

WAV . 8/16/32/64

Slave number

TRAE W] SRR ML Slave $ &
BUEYEH: 1~32

Delay time

fREMESS_NIESHRMG, AT — A BE &5 i 75 55 I LR I 8] -
FEIRI A A Delay = Delay Time * (SCLK period / 2)
HUEYEH: 0~63

Interval length

167 HSPULHIE KRG, SS_NIE 5 751 HISCLK i 11k
BAEEH: 0~63

WB SPI Slave B2 & %EIR

i WB SPI Slave, FTHF Wishbone SPI Slave [{Ific & 7, fAtE kI

W 3-15 fioR;

IPUG914-1.2
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[& 3-15 WB SPI Slave it &
& Wishbone SPI Slave x
: A

Wishbone SPI Slave 37
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

= resetn_in whspi_slave_ssn [

—® whspi_slave_miso

¥| 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: {1~32) Interval length: (0~63)

whspi_slave_sclk —#

Gowin Picorv32 &

[anncel l [ ok ]

® ZRi\kH], W R ik#E Enable Wishbone SPI Slave, ] Gowin_PicoRV32
Y #f Wishbone SPI Slave;

® R ikEF{Iift Wishbone SPI Slave, NInJ LLALE Wishbone SPI Slave
K%, 3R 3-4 Fius.

%= 3-4 WB SPI Slave £ ¥ifit E1%IR

ik

Shift direction

TR B A ks =X
fEONOS, B el R AL (MSB) ;
EN, B e iR Rhr (LSB) .

¥5 2 WB SPI Slave i Eh A7 :

Clock phase {E NORT, BEfESCLKI & — MU A 34
85910, BHELESCLKIR A —ANVEA 2.
5 EWB SPI Slavef# i 4 ok«

Clock polarity ENORT, 25 RARAS I SCLKCMAR HL

N, B RPRAS I SCLK Y FiF .

Clock count width

6 %€ clockit #28 Vu I -
WA FE % B AT B Ko A2 SCLK ) B0 7

i 5€ HICLK 173457 4= SCLK T i H) 70 F 5 4«

Clock sel SCLK#iZ 8 /4 %: SCLK=CLK_1/(2*(CLOCK_SEL)+1)
HUEVERE: 0 ~ 27(clock count width) - 1
Data length T T AL a5 H R 5«
HUEYER: 8/16/32/64
IPUG914-1.2 21(33)
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ZHIK I Eiiiba
TR EAESS_NIESHRUG, FEBEAT 55— Rr B AL 4 i 75 5545 1) IR I [A] -
Delay time ZEIR A5 A 30: Delay = Delay Time * (SCLK period / 2)

BUEYER: 0~63

772 SPUESIE KRG, SS_NIE 5 F55 17 HISCLK AL

Interval length
J B EE: O ~ 63

WB GPIO Fg & ixIR
X WB GPIO, #TFF Wishbone GPIO [t & Tl 1fi, it & kI 3-16
Fi7R;

® ZRi\kH], tnHik# Enable Wishbone GPIO, Il Gowin_PicoRV32 3%
¥f Wishbone GPIO;

® I fHiHE Wishbone GPIO, A LAEE & Wishbone GPIO ¥ % % fE 5
¥ GPIO Data Width, HUE YN 1~32.

& 3-16 WB GPIO B¢ &
& Wishbone GPIO x

Wishbone GPIO o

The Wishbone GPIO is a general purpose input/output 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.

= clk_in
gpio_io[31:0] -
Options
— resetn_in Configurations

¥ Enable Wishbone GPIO

GPIO Data Width: (1~32)

Gowin PicoRV32 [j

l@gancel

P |

ADV SPI-Flash Eg & &0

X ADV SPI-Flash, 77 ADV SPI-Flash ({1 & v, B B ik 15 i &
3-17 iR,

IPUG914-1.2 22(33)
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[ 3-17 ADV SPI-Flash EC. &
o 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 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
io_spi_clk e read-only memary-map mode, or both of these two modes.

—# clk_in
i0_spi_csn
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

Qe P

® R\, W%+ Enable ADV SPI-Flash, M Gowin_PicoRV32 3 £
ADV SPI-Flash;

® ADV SPI-Flash 3 MCU 4w it T 88 s Alig 47 D fe s
® ADV SPI-Flash 32 Memory . 5 MR INRE

® Memory . 5IReRIBi UL E, Wk 3-5 fis.

% 3-5 ADV SPI-Flash R/W Bl B 1%

ZHIK I it
Enable Register Mode ffifERegister Mode, ZRi\fHifiE.

Enable Memory Map Mode ffiftMemory Map Mode, ERilfiifE.

OPEN WB INTERFACE B &

M7 OPEN WB INTERFACE, w1 LLik#%Ac & Open Wishbone
Interface, W&l 3-18 flis;

® ZRi\kH], ik Enable Open Wishbone Interface, i
Gowin_PicoRV32 % OPEN WB INTERFACE, /= af LA7E 5 1%
4 Wishbone st 2532 11 (K 4P 4 45

® FifH 12 MM PIi{E 5 irq_in[31:20], fLH /9 & % Wishbone 41
A

IPUG914-1.2 23(33)
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[ 3-18 OPEN WB INTERFACE B¢ &

&

Open Wishbone Interface b

Open Wishbone Interface o

shy_ext stb o
= cl_in

shy_ext_we_o
— resetn_in

shv_ext cyc_o
= sly_ext ack i

shv_ext_adr_o[31:0]

e slv_ext_rdata_i[31:00
slv_ext_wdata_o[31:0]

= irg_in[31:20]
shy_ext_sel_o[3:0]

Gowin PicoRV32 l:_]

-

-

-

i

ot

i

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 peripheralsdT interrupt request. The interrupt input port is
active high, so the unused interrupt input interface should be connected
to zero.

Options
Configuration

v| Enable Open Wishbone Interface

[anncel l WQK l

Top Module B0 &

® 1Ll Gowin_PicoRV32 Jy & fkix it#) Top Module, N ffi fE“ Use Gowin
PicoRV32 as top module "% 1, 15 & Gowin_PicoRV32 4 Top Module;

o NHEHAE OPEN WB INTERFACE 5 OPEN AHB INTERFACE, ¥~
& F Wishbone &2k 181 AHB & 28482 D7 ER 3%, ZEH “Use
Gowin PicoRV32 as top module” iE&I7, 4 3-19 i,

IPUG914-1.2
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[ 3-19 Top Module BL &

Gowin_PicoRV32
File

Target Device: GW2A-LV18PG256C8/I7

Create In: [;‘homefliukaifgcwinjicorv32

Module Name: [

] File Name: [gowin_piconr32 ]

Synthesis Tool: [ GowinSynthesis

= l Language: [Verilog -

Use Gowin PicoRV32 as top module

Gowin PicoRW32 CORE

. WB 12C WB SPI ADV SPI- OPEN WB
NB UAR .

LulE LT Master Master WB GPIO Flash INTERFACE @)
k«_
=
k«_

Help

Qe [P

SeEITARE

5E /% Gowin_PicoRV32 Ihfelt & J5, E#E=4 Gowin_PicoRV32 145
4 T A Synplify Pro 5, GowinSynthesis, #1& 3-20 /=

IPUG914-1.2
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3.3 /it

& 3-20 FETHEE

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

ADV SPI- OPEN WB
Master Master W8 GPIO

Flash INTERFACE

[anncel l ﬁgk l
3.3 APt

5Ef% IP Core Bt B 5, 724 Gowin_PicoRV32 figiffi%it;

SEHI4E Gowin_PicoRV32 Top Module, & N Top Module B¢iZE% i
Wit

SN 3T, %E# Gowin_PicoRV32 Top Module, FERSE#11 RTL
wits

3.4 4R

SEH T RTL i), ARGE(E A ROIT AR =5 E4m 1) 10, 2B
LIRS

MBI P 23K, PRI PP A RS
WL R 4777, 1§27% SUG101, Gowin & iTZ) KRR .

IPUG914-1.2
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3 TREREMR 3.5 TiEACE

35 TiEiC &

3.5.1 ZRERMELE
CREEIEE, W& 3-21 s
® RHE TAE R TP B SEPRTIZ AR, B TZ B AR
® R TRV LR S A, O B PR R AR
® [iEZiA T H, i%# Synplifp Pro & GowinSynthesis.

& 3-21 REETEE
Configurations b
Synthesize
General S
-I- Synthesize ISynthesis Tool: Synplify Pro @ GowinSynthesis I

] Top Module/Entity: | Gowin_PicoRV32_template

-- Place & Route
General Include Path: E]

Unused Pin

_ GowinSynthesis
Dual-Purpose Pin

Bitstream Verilog Language: [System Verilog 2017 % l

VHDL Language: [VHDL 1993 S ]

Looplimit: 2000 [+

Disable Insert Pad

+| Ram R/W Check

DSP Balance

[JApply H@gancel” @ox ]

3.5.2 Post-Place File £ AL &

WRA$ H Gowin_PicoRV32 # 4 4m A2 v i A & 1F H 3k & 31 R
# 71, MELE Place & Route =%k Post-Place File, & 3-22 i, 50
AT Ed B 74 Post-Place File.

IPUG914-1.2 27(33)
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[&] 3-22 Post-Place File EC &

Configurations x

Place & Route

General. Category: [AII - l

-I- Synthesize —

General Label e Value =
-I- Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
Dual-Purpose Pin IGenerate Post-Place File True
BitStream Generate Post-PNR Simulation Model File True
Initialize Primitives False

Show All Warnings False | |
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False

Not place register to 10B False ]

[JApply HaganceIH @ox l

3.5.3 Dual-Purpose Pin BCE

nH Gowin_PicoRV32 At & v MCU boot from external Flash and run
in ITCM 2% MCU boot and run in external Flash 5=, & SSPI #l MSPI
Ui I I8 A o 1, ] 3-23 s, ST EECE i 2 .
[# 3-23 Dual-Purpose Pin L &

Configurations x

Dual-Purpose Pin

General Use |TAG as regular |10

-I- Synthesize
+ Use SSPI as regular 10

General
I -l- Place & Route I + Use MSPI as regular 10

General Use READY as regular 10

Use DONE as regular |10

Dual-Purpose Pin
BitStream

Use RECONFIG_N as regular IO

Use MODE as regular 10

(o [ @ o | P |

IPUG914-1.2 28(33)
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op

3.6 &

EATE & IR 444 T E. Synplify Pro 5 GowinSynthesis, 5/,
RTL & itiigesr, ik 3-24 fizs.

& 3-24 54

pl/gwsynthesis/go

« FEle Edit Project Tools

EBEHE Hh'ox& MW

Process ®

=4
©

D

'l Design summary

=71 User Constraints Synthesis Messages

Synthesis Messages

A FloorPlanner

Design Settings
 Timing Constraints Editor

- - Resource Report Title GowinSynthesis Report
= (2 Synthesize N N .
q " + Resource Usage Summary fhomeliukai/gowin_picorv32/src/gowin_picorv32/gowin_picorv32.v
B synthesis Report Jhome/liukai/gowin_picorv32/src/picorv32_top.v
Netlist File o Resource Utilization Summary Design File /home/liukaifgowin_picorv32/src/wbreg.v
BT LTI Timing & /home/liukaifgowin_picorv32/srcfahbreg.v
E] ace & Rou o

fhome/liukaifgowin_picorv32/src/button.v
Place & Route Report

Timing Analysis Report
Ports & Pins Report
Power Analysis Report

¢ Clock Summary
GowinSynthesis Constraints File | —

Timing Report
GowinSynthesis Verision GowinSynthesis V1.9.xBeta

Performance Summary
Detail Timing Paths Informations ezl iz FriMay 22 13:59:15 2020

Copyright (C)2014-2020 Gowin Semiconductor Corporation. ALL
rights reserved.

Lit Program Device

Summary Legal Announcement

(4T

(I [v]
Design Process Hierarchy | P Start Page b4 Design Summary ® < gowin_picorv32_syn.rpt.html 3¢

Console

L1U%] UPTIMIZING Pnase u CompLeted
[15%] Optimizing Phase 1 completed
[25%] Optimizing Phase 2 completed
Running inference ...

[35%] Inferring Phase 0 completed
[58%] Inferring Phase 1 completed
Running technical mapping ...
[60%] Tech-Mapping Phase © completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[80%] Tech-Mapping Phase 3 completed
4
le

@®

[90%] Tech-Mapping Phase 4 completed
[95%] Generate netlist file "/home/liukai/gowin_picorv32/impl/gwsynthesis/gowin_picorv32.vg" completed

Kl [+]
%

Console | Message

s TR %, 5% SUG100, Gowin Z K1 131

3.7 T lHthLk
BT E = IR AG Rifi 24 T 2 Place & Route, 58U mfidk, 7=
AR TSR SO, an &l 3-25 B
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3 TREREMR

3.8 F#

[& 3-25 Place & Route

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

7 File Edit Project Tools Window Help EEE]
8 B [
B #ic®E & W
Process ] =
[ Design Summary
= [ User Constraints = PnR Messages PnR Messages
| FloorPlanner - PnR Details
| [ Timing Constraints Fditar + Placer Report Title Gowin PnR Report
= Synthesize = TR - -
= Resource Usage Summary Design File fhome/liukai/gowin_picorv32fimpl/gwsynthesis/gowin_picorv32.vg
Synthesis Report —
e = 1/O Bank Usage Summary Physical Constraints File fhome/liukai/gowin_picorv32/src/picorv32.cst
= & 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-LV18PG256C8/17
boltsa Fing heport - Ty Created Time Fri May 22 14:06:47 2020
Power Analysis Report = F 5
= All Package Pins Legal Announcement Copyright (€)2014-2020 Gowin Semicenductor Corporation. All rights reserved.
44 Program Device
« Memory Usage
e PnR Details . o
4 »
Design | Process | Hierarchy J P Start Page X Design Summary -4 4 gowin_picorv32.rpt.html X ‘
Console

Bitstream generation in progress......
Bitstream generation completed

Running power

analysis......

[100%] Power analysis completed

Generate file
Generate file
Generate file
Generate file
Generate file
Generate file
Generate file
Fri May 22 14:

"/home/liukaisgowin picorv32/impl/pnr/gowin picorw32.power.html" completed
" /home/liukai/gowin_picorv32/impl/pnr/gowin picorv32.pin.html" completed
"/home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.rpt.html" completed
"/home/liukai/gowin picorv32/impl/pnr/gowin picorw32.rpt.txt" completed

" /home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.vo® completed
"/home/1iukaisgowin_picorv32/impl/pnr/gowin_picorw32.tr.html" completed

" /home/liukai/gowin_picorv32/impl/pnr/gowin_picorv32.posp” completed
06:50 2020

Place&Route finish

%

Console Message

3.8 T%;

IPUG914-1.2

A A 2 TR B 5%, 152 7% SUG100, Gowin = W HI - 5 e

EATE o IR N3 B Programmer, 58 BB B TR I SO AR )
NE

.7 Programmer 242 “Edit > Configure Device” 8 T H A
“Configure Device” (), #T7F Device configuration.

IR AR #H A & GW1N-9/GW1INR-9/GW1N-9C/GW1INR-9C, NI %
TlCE, WA 3-26 A
® “Access Mode” THi%ls, 1L “Embedded Flash Mode” i&Tii.

® “Operation” Fi141%, i£ % “embFlash Erase, Program”5“ embFlash
Erase, Program, Verify” 1%,

®  “Programming Options > File name” &1, SN R4 %
[EVELN

® i “Save”.

30(33)



http://cdn.gowinsemi.com.cn/SUG100.pdf

3 TREREMR

3.8 F#

IPUG914-1.2

[ 3-26 GWIN %3l Configure Device
4 Device configuration Iilé]

Device Operation

I fheocess Mode: [Embedded Flash Made ']I

I Operation: ’emelash Erasze, Program - ] I

Eraze 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] [:]

VUser Flash Initialization

Save ] [ Cancel ]

SR EZ s 2 GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2ANR-18C/GW2A-55/GW2A-55C, | F#EMEE, WK 3-27 fros.
® “Access Mode” T#i%%, %# “External Flash Mode” £,

® “Operation” THi4l%, &E$ “exFlash Erase, Program” 5 “exFlash
Erase, Program, Verify” 1%,

®  “Programming Options > File name” &1, S NE R4 KT
(EN &L

® “External Flash Options > Devie” i&£Tji, HIEIT KB EL Flash 5 2%

Mk, W DK-START-GW2A18 V2.0 JF & Hi ik % Winbond
W25Q64BV.

® “External Flash Options > Start Address” &1, ¥ & v “0x000000”.
® i “Save”.
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3.8 F#

[ 3-27 GW2A %3l Configure Device
L2 [

¥ Device configuration

Dewice Operation
-1

IJ\ccess Mode: IExternal Flach Mode
21

IUperation: [exFlash Eraze, Frogram

Frasze (in 4K Aligzmment) and program the external SPI flash

Malke zure the config mede iz “0117.
Malte zure the config frequency in fz-file iz lesz than BOMhz ( >30Mhz

muzt set FASTEEAD_H pin J.|

Programming Options
File name: D:fuser-bak/Users/root/Desktop/ zowin_picorv3Z. fz B

Uzer Flash Initialization

External Flash Options

z)

[Winbond H25GB4EY

Dewice:
I Start Address: Oac000000 I

Save ] [ Cancel

56 /% Device configuration f5, i Programmer T.H24*
“Program/Configure” ( =0 ), SERBEAF RIS AT 3.

N T H Programmer F1# 7775, 2% SUG502, Gowin

Programmer fil ' 4574 -
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4 ZE

I -

Gowin_PicoRV32 &t = = HF (V1.9.6 Beta [t L FRA) i
WEHRE, W IR 25 8

Gowin_PicoRV32\ref_design\FPGA_RefDesign\DK_START_GW2A18
_V2.0\gowin_picorv32.

IPUG914-1.2 .
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