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].'Filifa‘?zk:

Gowin_PicoRV32 SC#F = Fi b AF & 11 AR A gmAE e 1T N4k v

a).
b).

c).

d).
e).

a).
b).
C).
d).
e).

a).

b).

C).
d).
e).

AR AR BT H AG O, AR BT TR R AR S ILM IATAAE .

Gowin_PicoRV32 ¥ -4 A2 5 i1y Hi 3k BIN SCAF;

13 ] makehex T EUE 33k BIN SO At/ 3 i 44 S £
ram32.hex;

IPCore Generator 4= % Gowin_PicoRV32 i ¥ it it & 15 2 17-4i%
2% ILM B}, #%4% MCU boot from ILM 237520, ILM Initialiaztion File
T ram32.hex SCHAEA ILM FIHIE1E ;

CRer. nmAng, OISR g AR R T A B T B R R SO
Programmer " #0514

B IR AR BT H ) ] BIN SR AR B B ARG ST A

Gowin_PicoRV32 fi 15 v Hi B L SCAF 5
Gowin_PicoRV32 #AF4m 2 1 -4t — 3k BIN T4
18 Fl mergebin T B4 3 BIN SCEERIRL IR SO
iy A A AR RN T BT RS I SO A 5
Programmer 84 )5 H8T ARSI S A

. Fr4h SPI-Flash T8 2m A2 Beit-4 i —3EH] BIN S5

IPCore Generator £ /i Gowin_PicoRV32 figiffi& it i it & 15 4 17 i
& ILM I5f, 16 MCU boot from External Flash B35 =, H3hn

% Bootloader;

Gowin_PicoRV32 ffi {14t B A fv 4h SPI-Flash T 45 8 i

ARSI SCA 5

Programmer " &b {4 3 T4 H RS IS4

Gowin_PicoRV32 #4514t — 3k BIN T4

Programmer 2414 2w R 34 H i 3k BIN SC4%.

1(11)




2 B AR A A VB ILM 4R 8 21 AT A

23?7&#2%*%5@&115%@# ILM #1361

21 TR

® Linux:
Gowin_PicoRV32\tool\linux\makehex32\bin\makehex32

e \Windows:
Gowin_PicoRV32\tool\windows\makehex32\bin\makehex32.exe

22 LB H

® Linux: makehex32 hin-file
® \Windows: makehex32.exe bin-file

23 EHOLE

IPCore Generator F'fit & Gowin_PicoRV32 i, X547 7F ILM it & 1
1, 1%+ MCU boot from ILM fE 35 =, ILM Initialization File #1 5 A\ # {44
FEW AL S ram32.hex SCHEN ILM IRIG61E, Wi 2-1 Fios

2-1 BEIARURE ILM ¥R ERE

ILM o

Gowin_PicoRV32 is intended for deeply embedded applications that is integrated
into Gowin FRGA, which is based on RISC-V 32Bit ISA RV32IMC.

ILM is the instruction memory of this MCU. Its size is configurable.

If the MCU boot method is set as boot from ILM, the ILM should be initialized and
the initialization file should be set.

Options

Configuration

=t resetn_in -
ILM Size: 32KB =

Boot Mode: MCU boot from external Flashl @ MCU boot from ILM I
I ILM Initialization File: | jhome/liukaifram32.hex [Z]l

(Q@concal|[ Pox |

Gowin PIcoP.V3EE]
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2 BAEGRAR S A N BEA: ILM Y)UG(E 2.4 AR E

24 RHFECE

® & Flash #EiEas A sections.lds 1354121 2% SMEM [
i5H#3E ORIGIN 25 0x01000000, U1 2-2 fifw

& 2-2 SMEM i#2igiitig =

|Z| sections.|ds &3

2.5 WitRE

1.

NOo o h®

2.6 &S

IPUG913-1.0

1/*

* boot from ilm : SMEM start address = @x@leasess

* boot from exi flash : SMEM start address = @x@leeease
*/

2

3

5

& MEMORY

79

B

=] _Eﬂbl_l:ﬂ'ﬂu':' BT LT o LEMGTH = 32K /% DLM */
8 SMEM t:xr‘w:l : ORIGIN = exeleeaeas ) LENGTH = 32K /* ILM */
1 FLASH (ramw) : OHIGIN = dxbsdioeidae, LENGTH = 1M

2}

® GOWIN MCU Designer %ii% Gowin_PicoRV32 # it 4 it, %
3k BIN 324

® iz41T makehex32.exe bin-file, %+ 75HEH] B 4 ram32.hex

GOWIN MCU Designer #F4ufE s -t — @k BIN 32, 1217
makehex32.exe, i 7Nk G S ram32.hex, {EA
Gowin_PicoRV32 A5 11H ILM BIH) UG 1E ;

Gowin =54 IP Core Generator it & /=4 Gowin_PicoRV32 i
1t ram32.hex fE AR THH ILM BIATGEME ;

sS4k Gowin_PicoRV32, ##:H Fikit;

VPR L) RO - 2951

fi Fi§ Synplify_Pro 5% GowinSynthesis £: 4

i Place & Route Afi A2k, %t %9 SC4F;

i} Programmer F#.

GWI1N-9
GW1NR-9
GW2A-18
GW2AR-18
GW2A-55

3(11)




3 AR AR B AR T 31T H

SHRG R MBS

31 BHIR

® Linux: Gowin_PicoRV32\tool\ linux\mergebin\bin\mergebin.sh
® Windows: Gowin_PicoRV32\tool\windows\mergebin\bin\mergebin.bat

32 BN

® Linux: mergebin.sh
® Windows: mergebin.bat

PL mergebin.bat A, #RHH4 T Ha4 kS,
call posp_parse.exe posp-file ilm-size

)

call merge_bit.exe bin-file BramLoc.txt fs-file
Hran & RZHEA & 3-1 s

# 3-1 mergebin S REH
ZH ik
posp_parse.exe FEERT AT R AT 2o A2 1K posp SCAF, AR ILM H BRAM AL BAE
B, FF¥n 25044 BramLoc.txt
posp-file posp X4, XHZ5TREEG—5, ¥ E4 N posp
iim-size Gowin_PicoRV32 [ ILM Size (KB),
Billn: 7 ILM ¥ BN 64K Byte, MiZZ3CH 64
merge_bit.exe 47 Gowin_PicoRV32 fifift: % 1A 44 4w F 15 i1
bin-file Gowin_PicoRV32 H 4 FE 3114 Hi 1) — 33k BIN ST
BramLoc.txt posp_parse.exe 7= ILM i Ja A B A5 B0
fs-file Gowin_PicoRV32 - it Hh B A i S A
B HA R R BT g A 3] BIN SR SR H AR v S A
48 T TSP

mergebin.sh 5 mergebin.bat ZEff I fi b, HRYEELFRF KRB LS
posp-file. ilm-size. bin-file. fs-file.

3.3 HELE

Gowin_PicoRV32 fi ¥ 11+, ELE V[ Place & Route %5 )

IPUG913-1.0 4(11)




3 AR AR B AR T 3.4 witiife

Genenrate Post-Place File [fJ{H % & A True, 774 posp X4, 1EN
posp_parse.exe S 1] posp A CE, WK 3-1 Fiars.

3-1 BLEHm ALk posp EM

Place & Route

= Synthesize Category: |All H Reset all to default
General
= Place & Route Label - Value =
Generate SDF File False
Dual-Purpose Pin Generate Constraint File of Ports False
BitStream Ealse
e
Generate Post-PNR Simulation Medel File False
Initialize Primitives False
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False
Mot place register to 10B False -

Generate Post-Place File. Default: *.posp

JAPPW ggancel &]

3.4 WitHiE
34.1 &3
1. Gowin_PicoRV32 i {4 i+ H i it SC /4 F1 posp 14
Gowin_PicoRV32 #F 4 5 -4t — 3k BIN T4
3. Linux #5347 mergebin.sh 5% Windows ¥ 15347 mergebin.bat, & 3f
B AL V5 T4t PRSI SR AR G R v v B 1 — 3B BIN SCF, Hn
B RSCE, nE 3-2 AR
32 EHEHHEERIHRL BT

N

IPUG913-1.0 5(11)




3 AR AR B AR T 3.5 i@ &M

3.42 T#
SEREIFIE, HH Programmer N #EGHT RS SO
Programmer {i J J77%1% 2% SUG502, Gowin Programmer FH S #655 .

3.5 iEFEEH

o GW2A-18
o GW2AR-18
o GW2A-55

3.6 ERHE

&M T IP Core Generator Hffi 1 Zx& T.H Synplify Pro /=41
Gowin_PicoRV32 {11 .

IPUG913-1.0 6(11)



http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer用户指南.pdf

4 4k SPI-Flash F# B 3h771% 4.1 MU E

4)4‘ 4d SPI-Flash T Ba1A%

41 RHECE

Gowin_PicoRV32 B gmfE i it , W& Flash #4248 A S
sections.lds H 5417 fik % SMEM RUCiAHHE ORIGIN 4 0x01000080, #i
K 4-1 Fios.

& 4-1 SMEM it &

|=| sections.lds 3
1=
* boot from ilm : SMEM start address = 8x@leea8608

* boot from exi flash : SMEM start address = @x@leseass
*/

[ RV R R T ]

A

MEMORY

"
1

) rBTETEL LENGTH

SMEM  (xrw) : ORIGIN = @xoleseade,| LENGTH

- L:I .J\N':l . URLULIN — ¥ LENGTH

32K /* DM */
32K J* IM ¥/
M

SIS I R K L |

[

4.2 EHECE
4.21 BEhAREE

IP Core Generator Iit. &7 4£ Gowin_PicoRV32 ikttt fir, ki
T ILM B W, 1%£3% MCU boot from external Flash 5z 5=, B3N
% Bootloader, W& 4-2 fi~.

IPUG913-1.0 7(11)




4 4k SPI-Flash #5575 4.3 Wit

& 4-2 B E MCU Boot from external Flash

& ILM x
ILM &

Gowin_PicoRV32 is intended for deeply embedded applications that is integrated

into Gowin FPGA, which is based on RISC-V 32Bit ISA RV32IMC.
ILM is the instruction memory of this MCU. Its size is configurable.
spimem_csb If the MCU boot method is set as boot from ILM, the ILM should be initialized and
the initialization file should be set.
spimem _clk ==
i clk_in
spimem o0 (e W
spimem ol fee _Configuration ‘
— resetn_in . rE—r
spimern_ o2 [ ILM Size: |32kB %
spimem jo3 fe Boot Mode: @ MCU boot from external Flash MCU boot from ILM
ILM Initialization File: |
Gowin Picorv32| & | [ & | ‘
‘ anncel ‘ [ ac_)l( l

4.2.2 Dual-Purpose Pin BCE&
Gowin_PicoRV32 fiifF 11+, HcE Ui Place & Route #7325
Dual-Purpose Pin fit & SSPI. MSPI i [ 1, & 4-3 fis.
[¥] 4-3 & Dual-Purpose Pin

Configurations x

Dual-Purpose Pin

- Synthesize Use JTAG as regular 10

General

v
- Place & Route Use S5PI as regular 10

Geperal +| Use MSPI as regular 10

- Dual-Purpose Pin Use READY as reqular 10
BitStream

Use DOME as regular 10
Use RECONFIG_N as regular 10

Use MODE as regular 10

l o Apply Hegancel l ﬁgl( l

A A
4.3 Witz
1. Gowin_PicoRV32 fif %11 & & MCU boot from external Flash J& )]
3, H3hnE Bootloader:;

IPUG913-1.0 8(11)




4 Jr 4 SPI-Flash T #5371 4.4 T

4.4 T

2. Gowin_PicoRV32 fififf ¥ i+4i B F 4 SPI-Flash "~ #05 3h Dhse g
WA

3. Programmer fic & Device configuration, N#H5ii S
4. Gowin_PicoRV32 ¥ ge i vt — 2k BIN SCAF;

5. Programmer i & Device configuration, ~#& " #E#] BIN .

Programmer 1 [ J77%1% 2% SUG502, Gowin Programmer /14655 .

4.4.1 TEHERXE

IPUG913-1.0

Gowin_PicoRV32 tifi {15 114 Hi UL Bootloader £ ILM ¥J4GEH . BA
Fr4b SPI-Flash T # 3 3 hag rfdym 4, {8 H Programmer %,

1247 Gowin =R AE K N4 T A Programmer, i Programmer SZH.
£ Edit/Configure Device & T. 4% Configure Device 4, 4T Device
configuration X} iF4E .

WHRMRE S GWIN-9/GWINR-9 #7%1, Access Mode T #Hi%15 ik
#’Embedded Flash Mode”, Operation K451 % %% “embFlash Erase,
Program”, Programming Options H1'5 A\ 75 %2 T # iSO, #ifi “Save”,
N 4-4 FioR.

[# 4-4 GWIN %3] Configure Device

4 Device configuration l S
Device Operation
I fheocess Mode: [Embedded Flash Made ']I
I Operation: ’emelash Eraze, Program - ] I

Eraze and program the embedded flash.
Make sure the configz freguency in fz—file is less than 25Mhz.

Frogramming Options

File name: Userzfroot/Tesktop/fpza praject/impl/pory zowin picorv3s] E]

User Flash Initialization

| Sawe || Cancar |

R 2 28 F GW2A-18/GW2AR-18/GW2A-55, Access Mode i 5]
ik External Flash Mode”, Operation T 513 H1 1% $%”exFlash Erase,
Program”, Programming Options #1 5 A\ 75 Z N & LR 0 4F, External
Flash Options ' Device R4 %k Flash its i 4%, Start Address i£#F
0x000000, i “Save”, #& 4-5 fiw.

9(11)
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4 Fr 5 SPI-Flash F# 5 3h 712 4.4 T

& 4-5 G W2A #7%l| Configure Device

W4 Device configuration

Device Operation

fecess Mode: External Flash Mode

Operation: exFlash Erase, Program

Erasze (with 4K Mlignment) and program the external SFI flash.

Make zure the config mede iz “0117.
Make sure the config frequency in fz-file iz less than 60Mhz ( »30Mhz

must zet FASTREAD_H pin ).

Programming Options

File name: Vsers/root/Desktop/fpga project/impl/por/ gowin_picorviE, E]

User Flash Initislization

External Flash Options

[Rinbond 25084 -] I

| Device:

I Start Address: 0000000 I

[ Sawe || Cancal |

5¢ /% Device configuration J5, i Programmer T. 25
Program/Configure =0, SgRLR N,

4.4.2 TEHIEMHH BIN X
5E /% Gowin_PicoRV32 i fF i iHgim SCfF N #kJE, f#H Programmer
%k Gowin_PicoRV32 # gt i v — it i BIN A4
GOWIN MCU Designer 1, H.ifiz .4~ Run\Programmer 5 T. B A=

Programmer %, $TJF Programmer.
iy Programmer 3 LR Edit/Configure Device 8 T. 2.4~ Configure
Device ”, FIJF Device configuration %Ji%HE, Access Mode T +i%1|3K ik
F£”External Flash Mode”, Operation T #1513 i% " exFlash C Bin Erase,
Program”, Firmware/Binary File /13 A\ 75 % T ¢ /#) Gowin_PicoRV32 —j#
# BIN 314, External Flash Options ' Device R4 % Flash it Fr 258 ik

¥, Start Address % & N 0x400000, H.i"Save”, UI1E 4-6 Fix.

10(11)
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4 Jr 4k SPI-Flash T #5271 4.5 & 2844

[# 4-6 Device configuration

4 Device configuration m

Dewice Operation

hocess Mode: [External Flash Mode ']

Operation: [exFlash C Bin Erase, Frogram ']

exFlash C Bin Erase(with 4K Aliznment), Program

External Flash Options

Dewice: Winbond W25RG4 -

Start Address: 0400000

F#/MCU Input Options

Firmware/Binary File: fworkspace/pw3Z2_wbuart/Debug/pv32_wbuart. bin C]

| Swe || Camcal |

5% Device configuration J&, H.d Programmer 1. H 4%
Program/Configure “ =7, 5Ei% Gowin_PicoRV32 il BIN 34 F#k.

4.5 &R

o GW2A-18
o GW2AR-18
o GW2A-55

IPUG913-1.0 11(11)
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