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1 BEFEEHY 1.1 RGN

1@1#%1%1"@

1.1 R4 %M
Gowin_PicoRV32 R4 ZE#) 45 Gowin PicoRV32 W%, 1E4 71k es
ITCM FIEIRE A1 2 DTCM. % &4k UART. AHB 283 4 11 Wishbone
K2R R AN A%, B 1-1 BT

1-1 ARG 44
Gowin PicoRv32 CORE
ITCM DTCM Simple UART lﬁ’_’r'ég;ii
WishBone Bus
wwusar || VREE || M || R | | weero || A2 || STENE
® 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 2H a7k es;
® Simple UART 2 — ML E K1 = UART;
® OPEN AHB INTERFACE 2 AHB M4y i, 4H 9 & AHB M4

B ANEL es
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1 BEFEEHY

1.2 REGUFHIE

1.2 RGHFHE

Wishbone Bus %$: PicoRV32 Core X Wishbone Bus 2 145445,
Wishbone Bus # [14h#B % 25 835 UART. 12C Master. SPI Master. SPI
Slave. GPIO. ADV SPI-Flash f1 Wishbone =43 @411,

Gowin_PicoRV32 BT R4t

PicoRV32 W% 1 R4, WAMIERITRITAZ. 87 lds . Blufrfk
. —NATE R EN UART fl AHB S 4&d Rdz 1,

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

1.2.1 PicoRV32 A% F &%
ATRE I

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

AIACE 1 RISC-V32M SRik/Brikfe 25y AL E 1 RISC-V32C £
it Y 8,

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

P E T AL AR, SR B e I I E BE S, SORF 32 ST IR E
B, P e gn] DUIE 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 1Ffk#s, W HCE Size (8/16/32/64/128/256KB), #ikEfifs

A /N
DTCM: ¥ iftes, THECE Size (8/16/32/64/128/256KB), % fzA1{E
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& %t

Wishbone Bus t £ %;, f13% UART.12C Master. SPI Master.SPI Slave.

GPIO. ADV SPI-Flash f1 Wishbone = 2k¥ B4,
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1 BEFEEHY

1.3 R4 115 X

1.3 2% umAE X

Gowin_PicoRV32 %4 5 X, n# 1-1 Fix.
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* 111 ZGmOEN
4R /0 | fi%i | fid @tk
clk_in in RGWEES -
resetn_in in 1 RGEEAES -
OPEN WB
irq_in n |12 | SRS T EREACER
INTERFACE
jtag_TDI in 1 JTAGHHRHI NG 5
jtag_ TCK in 1 JTAGH £l N5 5
- - — — Debug
jtag_ TMS in 1 JTAGH R IEFE 5
jtag_TDO out |1 JTAGHEHIHE S
ser_tx out |1 Simple UART i {5 5 ,
. : — Simple UART
ser_rx in 1 Simple UART i \ 15 5
- A A
gpio_io inout | 32 Vzihbone GPIO 4 N th WB GPIO
55
wbuart_tx out |1 Wishbone UART [ 115 5
: : ~ | WB UART
wbuart_rx in 1 Wishbone UARTIH#i {55
whize_sda inout | 1 Wlihgone I2C Master1%t
5T
: WB 12C Master
whizc_scl inout | 1 Wlihgone 12C Master i
RS
wbspi_master_ in 1 Wishbone SPI Master [t
miso MISOfE 5
wbspi_master_ | . |4 Wishbone SPI Master/t]
Mosi MOSIf& 5
Wishbone SPI Masterft] WB SPI Master
wbspi_master_ | _ . SLAVE%E EE 5
ssn FANSLAVEXS N 1A, #%3C
ERESIIA
wbspi_master Wishbone SPI Master i
- — lout |1 o
sclk L EERS
whbspi_slave_mi | _ .| 4 Wishbone SPI Slavet]
So MISOfE 5
wbspi_slave_m | . Wishbone SPI Slavef]
osi B n 1 MOSIfE 5
WB SPI Slave
wbspi_slave_ss | ._ 1 Wishbone SPI Slave[f]
n SLAVEILEfE 5
bspi_sl . .
WOSPL_SIaVe_SC | 1 Wishbone SPI Slave {4

Ik
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1 BEFEEHY

1.3 R0 11 5E X
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A Vo | i | ik TR ik
55
io_spi_clk inout | 1 ADV SPI-Flashfiit #1155
io_spi_csn inout | 1 ADV SPI-Flashif ik (55
i i ; : — ADV SPI-Flash
10_Spl_mosi inout | 1 ADV SPI-FlashifJMOSIf& 5
io_spi_miso inout | 1 ADV SPI-FlashfJMISOfE %
i lﬁ\[ i )
slv ext stb o |out |1 W'Shfgne,_ R R
-7 strbfg 5
Wishbone s & ¥ R B LS
slv_ext we o out 1 o
BIEES
i =il ;
cycfs s
i B2 ;
slv_ext_ack i | in 1 VVBEPgneHJZEfﬁﬁiﬁgtjﬁj
ackfii 'y OPEN WB
i = kil ; INTERFACE
sh_ext adr o |out |32 | \Wishbonek By ek L
A5 5
slv_ext_wdata_ Wishbone & 49 e B2 'S
out |32 | et
0 HiRE S
slv ext rdata i |in 32 W'Shzoge“%?rﬁﬁ EJib)P
- - A/ RS
, S =
slv ext sel o |out |4 W$?T?%W@§DM?
- WL ES
hrdata in 32 AHB S G35 1 3L 5085
55
: AHB L2y TR N 1) B Bt
h in 2 oY
P R (5
Bk o
hready in 1 A;HDB:L, Y I E’J/ﬁ%’ﬁ%
([R5
B2k { =
haddr out |32 IA;HBM LA ez 1 1 ko
=
SESEd NERE T
hwrite out |1 AHE»; A e DS T
s S OPEN AHB
ey AL R INTERFACE
hsize out |3 AHB X fg%i‘% WEREER R
P RKME S
MR t o
hburst out |3 &fziﬁﬁﬁﬂm%%k
KAES
SE2EN 5%
hwdata out |32 gfuﬁﬁﬁﬁﬂm%ﬁﬁ
&9
S Pk fE
hsel out |1 gBMEWE%DMﬁﬁT
=
MR R O LR
htrans out |2 AHBS Y ez AR5k

S
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1 BEFEEHY

1.4 AL RIRG T

14 ARG HIRGT

Gowin_PicoRV32 #4t 7 HES T, n#k 1-2 P,

IPUG914-1.3

* 12 ARG HFgt
. : Resources LUTs Registers | BSRAMs | DSP Macros

Configuration
P|CORV_32 CORE Minimum and 2764 1833 8 0
No Peripherals
PICORVSZ CORE Maximum and 6210 3477 32 2
No Peripherals
PicoRV_32 CORE Default and 5321 3173 32 2
No Peripherals
PicoRV32 CORE Default and
Peripherals(UART/GPIO/I2C) | 8804 | 4228 32 2
PlcQRV32 CORE Default and All 8330 5070 32 2
Peripherals Default
PicoRV32 CORE Maximum and 8594 5278 32 2

All Peripherals Maximum

5(27)




2 e iiAs 2.1 REPEIRIR

2@#&%%&

2.1 BHIFE

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

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

® DK-START-GW2A55 V1.3
GW2A-LV55P(G484C8/I7

® DK-START-GW2AR18 V1.1
GW2AR-LV18ELQ144PC6/15

2.2 U

Gowin_V1.9.8Beta & DL A,

2.3 RZLE R

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

2.4 TEHUH

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

T~ T H Programmer FIff H 771k, 1EZ% SUG502, Gowin
Programmer /1 /75 .
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2 e iiAs 2.5 witiiiE

2.5 iR

Gowin_PicoRV32 fif {4 ¥ i1 I 2 -
1. R4 &R, 7€ IP Core Generator # k%A= i as i &
Gowin_PicoRV32;
bE
W78 IE Wishbone E46 4 @2 1ok AHB S 4k @3 SRR 5 AN BE %%, M35 g
OPEN WB INTERFACE & OPEN AHB INTERFACE, jf H 24 %25 H|“ Use Gowin PicoRV32
as top module” £,
2. 5ER Gowin_PicoRV32 IJRERLE f5, 74 Gowin_PicoRV32 ¥ 11 ;
3. sZ#i{k Gowin_PicoRV32 Top Module, S A 7%, &M%t S
Gowin_PicoRV32 Top Module;
VIR Z AN 7 25 5
GowinSynthesis®Zr &, =AM R LS
Place & Route fiiJajAi4k, 7= EREAF & THS SO

Programmer "~ Z A1 52 TR i ST A )
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.,

N o o b
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3 TR

3.1 THEAIE

3.1 TEtZE
3.1.1 HiETiE

CIERIR

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

Project”, 4 3-1 Fiis.
€l 3-1 ## FPGA Design T#2

W
y
£ T & M
Recent Projects:
Quick Start
W New 7 % |
v Projects &

E FPGA Design Project

~ Files
|5 Verilog File
[ 4 VHDL File
|_& Physical Constraints File

& Timing Constraints File v

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

Manualfor DifleBes Manual for Arora

Start Page

3.1.2 R ETIERHRFEEE
M TR, 8 TREKEZ, WK 32 Fix.

IPUG914-1.3
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3 TR 3.1 THEAIE

& 3-2 R L RERMRMEE

W Project Wizard *

Project Name
E>» Project Name

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

created if it doesn't exist.
Summary

MName: ‘gowin_picorv32 |

Create in: ‘F:\ ‘

[ Use as default project location

ext = Cancel

3.1.3 i&IERRMH
1%EH “Series”. “Device”. “Package”. “Speed” #ll “Part Number”,
i 3-3 ok
LA Rk T HAZH RG], SR E W SR,
Series: GW2A
Device: GW2A-18C
Package: PBGA256
Speed: C8/I7
® Part Number: GW2A-LV18PG256C8/I7
3-3 EFERN

W Project Wizard *

Select Device
Project Name

E» Select Device Specify a target device for your project
Summary Filter
Series: | GW2A ~ | Device: GW2A-18C 4
Package: PBGA256 -
Speed: Cc8/17 -

Part Number Device Package Speed  Voltage [o] LuT F
GW2A-LV18PG256C8/17 GW2A-18C PBGA256 | CB/I7 20736

= Back Cancel

%

IPUG914-1.3 9(27)




3 TR 3.2 fffF it

3.1.4 FERTIERIE
SEMHTAE TR, W 3-4 B,
B 34 ER T2

W Project Wizard =
Summary
Project Name
Select Device Project
h___b By Name: gowin_picorv32

Directory: Fi\
Source Directory: F:igowin_picorv32isrc
Implementation Directory: F:\gowin_picorv32\impl

Device
Part Number: GW2A-LV18PG256C8/I7
Series: GW2A
Device: GW2A-1B8C
Package: PBGA256
Speed: C8/I7

= Back Cancel

3.2 Bt

i/ IP Core Generator /=4 Gowin_PicoRV32 fifi {415 11,

EPESE R “Tools > IP Core Generator” 5( 1. E.#* IP Core Generator
“&% 7, 4TIF IP Core Generator.
1%+ “Soft IP Core > Microprocessor System > Soft-Core-MCU >
Gowin_PicoRV32 1.27, 1K 3-5 fii7R.
& 3-5 #%&3#¥ Gowin_PicoRV32

& GOWIN FPGA Designer

Fle Edit Project Too

Version ) Gowin_PicoRV32

15 Information

in_PicoRV32

Summary

terface and Interconnect Gowin_PicoRV32 i
Memory Control Go IcORV3

tended for deeply embedded applications, and integrated into GOWIN FPGA.
d on RISC-V Instr

M, RV32IMC MCU, and of
owin_PicoRV32 can eit

Gowin_EMPU_M1 16

& Gowin_PicoRV32 12 average CPI is 4.10.
50 1
Multimedia Gowin_PicoRV32 has two standard bus interfaces, Wishbone bus interface and AHB bus
Depracated v|  interface. The
] L to other slave devices. There contains a ».
Design  Process  Hierarchy Start Page Design Summary P Core Generator o
Console 5 x

%

Console  Message

IPUG914-1.3 10(27)




3 TR 3.2 fffF it

M7 4T Gowin_PicoRV32, Gowin_PicoRV32 it & i 1 tn & 3-6 fhws,
4% Gowin PicoRV32 %1 54t f1 Wishbone Bus £ % .

WAL B A RE, NZAEER RIS AR
3-6 Gowin_PicoRV32 fig B i%&IR

A Gowin_PicoRV32 ? X
File
Device:  |GW2A-18C | Part Number  [GW2A-LV18PG256C3/17 ]

Create In: |FAgowin_picorv3Z\sre\gowin_picorva2 | [=

File Name: |gowin7picorv32 | Module Name:  Gowin_PicoRV32 Top

Language: Verilog = | Synthesis Tool: | GowinSynthesis hd

Use Gowin PicoRV32 as top module

Gowin PicoRV32 CORE

OPEN AHB
i )
ITcM oIcm Simple UART NTERIACE
WishBone Bus
WB 12 WB SPI ADVSPI- | | OPENWB
WB UART Master Master B SPISlavel | WB GPIO Flash INTERFACE

Cancel Help

3.2.1 PicoRV32 R F RS iE it

Gowin PicoRV32 CORE ft &

X7 Gowin PicoRV32 CORE, #JJ Gowin PicoRV32 CORE HJic & 1t
I, ECEIEIWE 3-7 s,

& 3-7 Gowin PicoRV32 CORE fig B %17

' Gowin PicoRV32 Core ? X

Gowin PicoRV32 Core oo

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 methads.
— And also can enable or disable the peripherals and configure them

according to the actual need.

— setn_in Options

Configuration

— pay DI jtag TOO (== Support RV32C Extends [ Two Cycle Compare
Support RV32M Extends [ Two Cycle ALU

— o pag TCK Enable Interrupts [ Barrel Shifter
Enable Timer Catch Misalign

o gy ThiS Enable Counters Catch illegal Instruction
Two Stage Shift [ Trap Stack Overflow

Enable Debug

Gowin PicoRV32

IPUG914-1.3 11(27)




3 LAEMRAR 3.2 it

Gowin PicoRV32 CORE ¥ iHEC B LT, Wk 3-1 Fiw.
& 3-1 Gowin PicoRV32 CORE fig & i%&In

Pic B % T ik

Support RV32C Extends | i&#%2 5 3 #f RISC-V E4ite 49 e, BRI,

Support RV32M Extends | i%#/& 1 X FF RISC-V JiL/FRizta 46 &, BRIAZHF.

Enable Interrupts RPEAE S SCRER B h], BN SCERR.
Enable Timer R SRR A, BRI HY

WPER A SR B2

Enable Counters RDCYCLE[H)/RDTIME[H/RDINSTRET[H]. Bkik%#%.

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

Two Stage Shift Ve, (DR SR E M V), SRS HE

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

PR SR A IR CWRSCRs, W AR e

Two Cycle ALU BAAKE., ENFRE, HESPITIsE RS, Mg
=B E D, BRAOAA SRR
Barrel Shifter D SRR AL TR, BRAASC R,

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

Catch Misalign N .
g e IIEAT, BIA S

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

X
Trap Stack Overflow IRPE AT SCRFFH AL R HThRE, BOAA SRR
Enable Debug PR LR LRI RE, BRIASCRRS

IHSHEMS ITCM ELE

Mt fg A7 ITCM, FTHHR A7t 4s ITCM BIHCE U, e B kT
P 3-8 firzs, AILABCE ITCM Size. Gowin_PicoRV32 [ =# 5 5l 7 20AN

Y N Y
ITCM #I4a{E A
%] B A 75 4 3
3-8 SR ITCM ELERWR
ITC™M ? X
ITCM
5 1)
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 memary of this MCU. Its size is configurable.
If the MCU boat mo set as boot and run in ITCM, the ITCM should be
initialized and the initialization file should be set.
— <l
Options
Canfiguration
—l ITCM Size: 32KB v
Boot Mode: (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

e

IPUG914-1.3 12(27)




3 LAEMRAR 3.2 it
® |TCM Size
-  n] DI B 8KB &Y 16KB &Y 32KB =i 64KB 5} 128KB &k 256KB;
- GW1IN-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X ITCM
Size i KN 32KB, ERiA N 16KB;
- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G
W2AN-18X ITCM Size i Kik#H 64KB, ERiAN 32KB;
- GW2A-55/GW2A-55C/GW2AN-55C ITCM Size & Kk N 256KB,
ERINA 64KB.
® Boot Mode
- F4FSPIFLASH R~ #53l, 8 &7 fifi s 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);
~-  IBATEE ITCM a3, 841 7Ees ITCM 1217 #7 . (MCU boot
and run in ITCM)
¥ !
o 5% MCU boot and run in ITCM, J7E ITCM Initialization File 5§ X\ ITCM #J45
tb3etE (B Gowin_PicoRV32 # A4 s % it ram32.hex)
e ITCM Initialization File § NHIE1%, AR AEUT BN, \t 255 SUF-FFAFAE ) S I %
%!
BBz DTCM EE
M B a5 DTCM, $THEIEA7fifws DTCM HRC & v, e & k10
K 3-9 fi7n, AILAECE DTCM Size. S A AR AR R4 70 H
3-9 HiEFH#ESE DTCM Bl Ei%TH
DTCM o
O Enab‘lz::-iardware S:ﬁ(k Protection
Cance
® DTCM Size
- AJPAEC B 8KB Y 16KB B 32KB & 64KB 5} 128KB 5} 256KB;
IPUG914-1.3 13(27)
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- GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X DTCM
Size fx Kik# N 32KB, ERil N 16KB;

- GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G
W2AN-18X DTCM Size & Kik# N 64KB, ERi\ N 32KB;
- GW2A-55/GW2A-55C/GW2AN-55C DTCM Size f; Kik £ 1 256KB,
BRIN N 64KB-
® Hardware Stack Protection

- W RA#fHE Enable Hardware Stack Protection, ] Gowin_PicoRV32
X FF DTCM M OR Y Dy BE s

— Hardware Stack Protection Value, 72 A% kR K/,  BUE TG /)
+ DTCM Size.

ITCM 5 DTCM Size BC ERFI

e GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X, ITCM &
DTCM i KA L E N 32KB, #&: ITCM 8 DTCM H:ANEfE 2 OB N
32KB, NM7H—"M7fifas i N A BERCE N 16KB;

o GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/GW2
AN-18X, ITCM m DTCM #ix K]t & A 64KB, #ii ITCM 5 DTCM
Mrit#E CECE N 64KB, N7 — MAfitds sk R AR E N 16KB;

® GW2A-55/GW2A-55C/GW2AN-55C, ITCM 5 DTCM & kit & AN
256KB, 1R ITCM 8 DTCM FANT7figi 5 CUBC & N 256KB, I 75— /M7
it g i K A BERiC B N 16KB.

Simple UART B¢ Bi%&In

7 Simple UART, 171 Simple UART ) & 1A, Fid & ik Wi 40 & 3-10
B, A DARC B 2 & fE Simple UART;

U1 51%#% Enable Simple UART, ] Gowin_PicoRV32 37 #F Simple
UART, ZRINASCHF.

3-10 Simple UART #ig  j£15

Simple UART ? X
. T

Simple UART 5 5
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.

— ok

—»{wstn o saw -

Options
Configuration
- Enable Simple UART
Gowin PicoRV32
e
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OPEN AHB INTERFACE fi¢ &i%&IR

Xiti OPEN AHB INTERFACE, #7J OPEN AHB INTERFACE f#JBC &
DU, e E AR 3-11 FrR
® IR kM. W%k Enable Open AHB Interface, j Gowin_PicoRV32
% #F OPEN AHB INTERFACE, )7 rJ AfE 32 &Y 8 AHB #2k

2y
ORI AM B
TR 12 AN WS S irg_in[31: B R S 15 it
® iR 12 MM IE S irq_in[31:20], #LH K AHB M
e
)
[# 3-11 OPEN AHB INTERFACE B¢ & %5
Open AHB Interface ? X
Open AHB Interface 5]
The Open AHE 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
—» [31.0] el themselves.
. If the Open AHB Interface is enabled, the interrupt input interface No. 20 to
Na. 31 will be opened as well, which could be used for customized
s et (— peripherals' interrupt request. The interrupt input port is active high, so the
) unused interrupt input interface should be connected ta zero.
Gz [20] [r—-
= firedatal31:0]
o) =t .
Options
w—fp hresp|10]
ata]31:0] [l Configurations
— ] e Enable Open AHB Interface
sal —
) b btz htrans[10] (==
Gowin PicoRV32

3.2.2 Wishbone Bus FRZt @ %t

Wishbone Bus 124, 7] PAFC & ORI /M #2556 WB UART. WB
12C Master. WB SPI| Master. WB SPI Slave. WB GPIO. ADV SPI-Flash
A1 OPEN WB INTERFACE.

Wishbone Bus T R4RCE LT, Wk 3-2 fias.
= 3-2 Wishbone Bus F RS EC B %I

Pic £ 3% T ik

Enable Wishbone UART f§ife WB UART, BRiLKH]

Enable Wishbone 12C Master fife WB 12C Master, ERI\GH

Enable Wishbone SPI Master fiifit WB SPI Master, ERik <]

Enable Wishbone SPI Slave ffifE WB SPI Slave, ERilJ<H

Enable Wishbone GPIO ffifE WB GPIO, ZRiAIKH]

Enable ADV SPI-Flash {85 ADV SPI-Flash, ERi\KH]

Enable Open Wishbone Interface ffifE OPEN WB INTERFACE, kil
WB UART EZ & £

i WB UART, 4T Wishbone UART 1 1ic & 51 1 , e & 7t i an 1] 3-12

IPUG914-1.3 15(27)
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B o

BRINK ], % $¢ Enable Wishbone UART, Il Gowin_PicoRV32 3%

¥ Wishbone UART.
[ 3-12 WB UART f &%

w Wishbone UART

Wishbone UART

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

—f
— = bust tx —
Options
Configuration
— o it Enable Wishbone UART
whuart

Gowin PicoRV32

e
WB I12C Master it & 1% IR

i WB 12C Master, FTF Wishbone 12C Master (G & 5, FlE ik

minE 3-13 proe;

BRI\, W % £ Enable Wishbone 12C Master, Il Gowin_PicoRV32

7 # Wishbone 12C Master.
3-13 WB 12C Master A & %R

% Wishbone 12C Master

Wishbone 12C Master P

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.

Options
— ] st in wbize s Configuration

Enable Wishbone 12C Master

Gowin PicoRV32

g
WB SPI Master Et B &R

it WB SPI Master, #177F Wishbone SPI Master [{Bc & A, Al & ik

Iﬁﬁn@ 3'14 Fﬁﬂ_‘—\Ao

IPUG914-1.3
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[E 3-14 WB SPI Master BL B

Wishbone SPI Master ? X

Wishbone SPI Master o

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 protocal.

— macer_mos [
Options
Enable Wishbone SPI Master
= resen st | =
Configurations
Shift direction: 0 - Data length: 32 -
Clack phase: 0 - Slave number: (1~8)
—» = e
Clock polarity: 0o - Delay Timer: (0~63)

Clock count width: (1~32)  Interval length: (0~63)
Clack sel: [ E e

Cancel

® IR\, tn %+ Enable Wishbone SPI Master, Il Gowin_PicoRV32
Y ¥F Wishbone SPI Master;

® Nk E{Hft Wishbone SPI Master, 7] LAEZ & Wishbone SPI Master
HIZ%, Wk 3-3 Fin.
%% 3-3 WB SPI Master S ¥t =i IR

ZHE TN ik
i e BE AL faks =
Shift direction B N0, B EimEdE A (MSB)

AN, B et MR RAr (LSB)

5 EWB SPI Masterf & A {7 :
Clock phase B MO, HHEAE SCLK I —ANAVRA 21
9L, BHEESCLKIR A —ANUVEA 2L

}85EWB SPI Master 4% 14: :
Clock polarity ENORS, EIRIRASH SCLK K H~F
fENAR, ZARPRASH SCLK A & P

T 7€ clock £ & i
WA A28 PR AT B SR A2 SCLK R4 98 JE

Clock count width

Fi 7€ FHCLK 1434~ 4 SCLK BT 75 F 43 41 2 5
Clock sel SCLK#Z 5 AR : SCLK=CLK_I/(2*(CLOCK_SEL)+1)
HUE e : 0~ 27(clock count width) - 1

T e A B 12 98

Data length
g BUETEE: 8/16/32/64

R SRR ML Slave $i

Slave number
BUEYER: 1~32

TREFESS_NIGESH S, FEREATER — e {4 Al 75 S8 15 IO 4E

Delay time . |
Y R ]

IPUG914-1.3 17(27)
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SRR ik

FEIRITE]TF5HE A 0: Delay = Delay Time * (SCLK period / 2)
HfEyEREl: 0~63

15 5E HSPUEHITE K G, SS_NfE 5 755547 HISCLK A 1%

Interval length
J WG 0~ 63

WB SPI Slave Ho & i%IR

X7 WB SPI Slave, FT7f Wishbone SPI Slave [{fic & 7w, Bt k15
K 3-15 iR

3-15 WB SPI Slave fit &

Wishbone SPI Slave T X

Wishbone SPI Slave A

BT

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.
— kb wbspi slave_mosi —e
Options
— bspi slave ssn (e
Enable Wishbone SPI Slave
Configurations
Shift direction: o - Clock sel: 0~31
— wbspi shive mise whspl slave scle —= EI ¢ )
Clock phase: 0o - Data length: 32 -
Clock polarity: 0o - Delay Timer: (0~63)
Clock count width: (1~32)  Interval length: (0~63)

Gowin PicoRV32

Cancel

® ZRiACH, Wik Fk Enable Wishbone SPI Slave, Il Gowin_PicoRV32
7 #F Wishbone SPI Slave;

® EEE{Iift Wishbone SPI Slave, 7] LI E Wishbone SPI Slave
K%, W 3-4 frx.

%% 3-4 WB SPI Slave & ¥fi0 Ei%EIR

SR ik
i % Bk AL fnks =X
Shift direction B MO, e i mhs (MSB)

BRI, ERAEREE R (LSB) .
5 EWB SPI Slave [ A :

Clock phase 1B N0, HdEE SCLK I — N U VA 2
NI, BEESCLKI S —ANAHH 3.
5 EWB SPI Slave [ B i 2 -

Clock polarity fE N0, IRPRASH SCLK A K L
EALE, ZERPIRAR SCLK i .

8 %€ clock T2 2576 [«

WA 2 8 P AT 5 SR 2 SCLK ) KIHE B B

Clock count width

IPUG914-1.3 18(27)
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i 5 HCLK 1434l 4= SCLK BT 75 1 40 A R -
Clock sel SCLK#iZ 5 AR : SCLK=CLK_I/(2*(CLOCK_SEL)+1)

EUETEH: 0~ 27clock count width) - 1

82 A 1A 9 -

Data length
g IUEYEFE: 8/16/32/64
fREMESS_NIE S HMGE, 1ERT S — AL 5 AL 5 a0 75 S5 1 2
) IR B[] -
Delay time

WEIRIHA AT Delay = Delay Time * (SCLK period / 2)
HUEIERE: 0~63

13 5E B SPUEHITE RS, SS_NIE 57555815 I SCLK A 1%L

Interval length
g B 0~ 63

WB GPIO fig & &R
X WB GPIO, $TF Wishbone GPIO [HiC & UL 1f, At &k E 3-16

FrR

® ZRiAKH], Wik Enable Wishbone GPIO, Il Gowin_PicoRV32 3%
¥ Wishbone GPIO;

® R ffifE Wishbone GPIO, jn] LLAL & Wishbone GPIO )% % % 5
# GPIO Data Width, EU{E N 1~32.

3-16 WB GPIO Bt &

Wishbone GPIO ? X
. 15
Wishbone GPIO 57
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.
—
gpic_io 310 [
Options
. Configurations
Enable Wishbone GPIO
GPIO Data Width: (1~32)
Gowin PicoRV32

ADV SPI-Flash fig & %R

X7 ADV SPI-Flash, #TH ADV SPI-Flash {EC 8 51, B & 1% i &
3-17 fion.

IPUG914-1.3 19(27)
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[E 3-17 ADV SPI-Flash E. &

ADV SPI-Flash ? %

ADV SPI-Flash e

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 read-only
memory-map made, or both of these two modes,

Options

sl masi [ Configurations

Enable ADV 5PI-Flash
R/W Mode
Enabe Register Mode

Enable Memary Map Mode

Gowin PicoRV32

Cancel

® i\ SLH, ik Enable ADV SPI-Flash, Nl Gowin_PicoRV32 37
ADV SPI-Flash;

® ADV SPI-Flash 3 #F MCU ¥ 2wt e it~ 25 sh Ais AT DR
® ADV SPI-Flash 32 # Memory i, 5FI4ERINRE

® Memory . 5IREMBEARCE, % 3-5 Frn.

£z 3-5 ADV SPI-Flash R/W &3 BL B 1%

ZHIE I ik

Enable Register Mode ffifitRegister Mode, ZRI\fHAE.

Enable Memory Map Mode {fifEMemory Map Mode, ERiLfEfE.
OPEN WB INTERFACE B2 &

M #T3F OPEN WB INTERFACE, 7 LLi%#%#it  Open Wishbone
Interface, W& 3-18 fli~.

® IRi\xM], fniik# Enable Open Wishbone Interface, NI
Gowin_PicoRV32 37+ OPEN WB INTERFACE, H /] PAfEbE: &
P29 2 Wishbone & 28435 L AN A4

® i 12 MW= S irq_in[31:20], #LHH ¥ &) Wishbone #hi#
HAEH .

IPUG914-1.3 20(27)
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[E 3-18 OPEN WB INTERFACE it &

' Open Wishbone Interface

Open Wishbone Interface

e ket mata §51:0]

— 2120

s ext kst _al31:0]

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

ar—e
1101 Options
Configuration
- Enable Open Wishbone Interface
Y

Gowin PicoRV32

Top Module EC&

Cancel

® 5Ll Gowin_PicoRV32 A&k i) Top Module, NI {f# fE“ Use Gowin
PicoRV32 as top module "% 1, % & Gowin_PicoRV32 24 Top Module;

o ik E OPEN WB INTERFACE = OPEN AHB INTERFACE, ¥~
J&H F* Wishbone & 2k82 115 AHB 2882 43t %, WIZEAH “Use

Gowin PicoRV32 as top module” 7,

3-19 Top Module Ft E

] 3-19 Ak .

7 Gowin_PicoRva2 x
File
Device:  |GW2A-18C | Part Mumber  [GW2A-LV18PG256C8/17 |
Create In: |F:\gowin_picorvSZ\srt\gnwin_picorv32 |
File Name: |gowin_picurv32 | Module Name: | Gowin_PicoRV32_Top
Language: |Verilog ¥ | Synthesis Tool: | GowinSynthesis -
[] Use Gowin PicoRV32 as top module
Gowin PicoRV32 CORE
OPEN AHB
J
ITCM DTcM Simple UART INTERFACE
WishBone Bus
WB 12C WE SPI ADV SPI- OPEN WB
Master Master B SPiSlave) | WB GPIO Flash INTERFACE
Cancel Help
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3.3 H kit

3.3 APt

52/ IP Core ie B 5, 7E Gowin_PicoRV32 T {4 it ;
sE45i4k. Gowin_PicoRV32 Top Module, #{E 4 Top Module i HH

Bl

SNH ¥, %8 Gowin_PicoRV32 Top Module, T 58 ¥ RTL

it

3.4 4R

SERCH T RTL it Ja, ARGE(E A AT AR = 24 1K) 10, PB4

LIRS

WRAEI P 2R, PRI i 2R S
WERL RN =07, 2% SUG101, Gowin 11294751

35 TiEic &
35.1 ZHIETAE

CREEUIBCE, W 3-20 Frs.
® RHE TR B SEPRTZ AR, FLE TZ B4R,
o R¥E TR BTH B SEPR SRR AE, OB SR 5] AR
® [ii& Verilog Language, 1 System Verilog 2017

[# 3-20 FEEETMALE

W Configuration

IPUG914-1.3

Synthesize

Synthesis Tool: (@) GowinSynthesis

Top Module/Entity: ‘Gcwiﬂ_PicoR\l’SZ_temp\ate |

Include Path: ‘ ‘

GowinSynthesis

Verilog Language: System Verilog 2017 ~
VHDL Language:  VHDL 2008 =4
[] Disable Insert Pad

Ram R/W Check

[1 DSP Balance

[1 Show All Warnings

oK Cancel
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3 LAEMRAR 3.5 THACH

3.5.2 Post-Place File £ Rt &

W R A% H Gowin_PicoRV32 H A gmAs v it At £F & it B sh ik & I 00~
7, NECE Place & Route 724 Post-Place File, #1& 3-21 s, 750
RNHE R E P 4E Post-Place File.

3-21 Post-Place File EL &

Ay Configuration *
Place & Route
General Category: |All e Reset all to default
“ Synthesize _
General Label Value ~
~ Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
BitStream 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
Renort Autn-Placed 10 Infarmation False hd
Generate Post-Place File. Default: *.posp

Cancel Apply

3.5.3 Dual-Purpose Pin B &

w5 Gowin_PicoRV32 it & & MCU boot from external Flash and run
in ITCM B MCU boot and run in external Flash 5=, 1% A MSPI 3 1
WA, Kl 3-22 frs, SNAREIE w1 EH.

3-22 Dual-Purpose Pin B2 &

W Configuration *

Dual-Purpose Pin

General [[] Use JTAG as regular 10
~ Synthesize
Use SSPI as regular 10
General

v Place & Route Use MSPI as regular 10
General [ Use READY as regular 10
Unused Pin

[ Use DONE as regular 10

Dual-Purpose Pin
. [] Use RECONFIG_N as regular 10
BitStream

[[] Use MODE as regular 10

Use 12C as regular 10

Cancel Apply
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3.6 56

47 E s R 454 T E GowinSynthesis, 58 i RTL % it 44,
FEA MRS, Nl 3-23 Fs .

& 3-23 24

Synthesis Messages

' Samiconducter Corparabon, ALL iohts resarved

Synthesis Details

A TR T, 5% SUG100, Gowin & JiH1EH 755,

3.7 Atk
AT E = A AR AT 26 T E. Place & Route, 5eiifi mfidk, 7=
AR TSR S, K] 3-24 B
& 3-24 Place .& Routvev | ,

PnR Messages

bom. a8 e reversmd.

PnR Details

A A & TR B 5%, 1275 SUG100, Gowin = 1FH /7 751 -

3.8 T&
IEATE S R T 2 T E Programmer, 58 BB RS IR SC A
TG
.5 Programmer ¢ HLF2 “Edit > Configure Device” 3¢ T H#

IPUG914-1.3 24(27)
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3 TFERAR 3.8 T#

“Configure Device” (), #TJF Device configuration.

R E A5 GW1IN-9/GW1INR-9/GW1N-9C/GW1NR-9C, NI 2k ik
Iﬁ@aﬁ’ ﬁﬂ@ 3-25 Fﬁ/j—‘—\‘o
® “Access Mode” THigl#, i%EF “Embedded Flash Mode” &1,

® “Operation” N4, % %“embFlash Erase, Program ” & “embFlash
Erase, Program, Verify” &,

® “Programming Options > File name” &1, S5 A% N A6t
E/ Y

® il “Save”.

[# 3-25 GWIN %%l Configure Device

i Device co nfiguration ? >

Device Operation
Access Mode: Embedded Flash Mode -

Operation: embFlazh Erase, Program -

Eraze and program the embedded flash Malke swre the config frequency
must be less than 2AMhz.

Frogramming Options

File name: |E:;"desktopfmcu_test,-"picorv32fgnwin_picorv32. f= | | |

[J User Flash Initialization

Save Cancel

R A A
GW2AN-9X/GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/
GW2ANR-18C/GW2AN-18X/GW2A-55/GW2A-55C/GW2AN-55C, NI %k
WA E, WK 3-26 Frx.
® “Access Mode” FHi%l#, ik$E “External Flash Mode” #£Tii.

® “Operation” F 7413, ¥ $%“ exFlash Erase, Program thru GAO-Bridge”
&% “exFlash Erase, Program, Verify thru GAO-Bridge” i

® “Programming Options > File name” &1, 5N\ N
P
® “External Flash Options > Device” £, #R4EIT AR EL Flash &

KA, WE = DK-START-GW2A18 V2.0 H AR # Winbond
W25Q64BV .

® “External Flash Options > Start Address” %1, # & N “0x000000”.
® i “Save”,

IPUG914-1.3 25(27)
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& 3-26 GW2A %3 Configure Device

W Device configuration ? x
Derice Operation
Access Mode: External Flazh Mode -
Operation: exFlazh Eraze, Program then GAD-Bridge -

exFlazh Erase Program thru GAO-Bridge

Programming Options

File name: [T_GNZALS_VZ. 0/zowin_plcorv32/impl/por/zowin_plcorviZ f5| I . |

User Flash Initialization

External Flash Options

Device: Winbond W2EQE4BY -

Start Addreszs: Ox000000

Save Cancel

5% Device configuration j&, ®#.i7 Programmer . HA%

“Program/Configure” ( 50 ), SERAEAE RS SCAF R

N T A Programmer f1f 777, 15275 SUG502, Gowin

Programmer /1 /' #5 %
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4 ZH BT

4%%‘1‘&1‘»‘!'

Gowin_PicoRV32 #Efltm = =ik (V1.9.8Beta A& UL A filiffix
ZEEh, RN T 2% wt

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