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1 T#EE

Gowin_PicoRV32 3§ = Fb F 15 tH AR AR g AR W it T 30714
1. BT P2 A WG SO, VB AR BE T TR H8 2 A ds ITCM 3]

UefE.

a)

d)

e)
f)

Gowin_PicoRV32 # - 4wtk it

- & X config.h 7 % X #define BUILD_MODE BUILD_LOAD
- fi# sections.lds £y Flash #2248

= G AR AR BT gk BIN S

i makehex T EKG 8 i — kil BIN ST #1753t il
% C A ram32.hex;

IP Core Generator 7=/f Gowin_PicoRV32 g% it, FE
fa 4 it ITCM:

- Boot Mode i%&$#¢ MCU boot and run in ITCM J5 =,

- ITCM Initialiaztion File X\ b).H' ram32.hex -/ ITCM
HOEILGEIED

Lie. flRAng, PR ERE R RIE UE A EE R s T B AR R
Ty S A

Programmer | 5 B# 1F B3-S i A4
RUCE B gmE G, BEEHHAT a).~e)..

2. AP PR R T —) BIN SCAE RV etk
IR R S

a)

b)

M N 75K, # BB 73 1,774 Gowin_PicoRV32 ffi {15 i+ 4
WA K Post-Place File, T 5 v A 44 56 857 7 5K, Ul ] 5 e A
BRI SO AN T 5 8T

B35 Gowin_PicoRV32 # w2t

- 5 X config.h % & Y #define BUILD_MODE BUILD_LOAD

- E® sections.lds /£ A Flash 548

1(18)




1 T EITIE

- WRIERIAH TR, FOE A R
= G AR AT gk BIN S

c) ffH mergebin T B & F M1 it BIN U1 a) g%
THIE IR ST A 5

d) PG IFRA AR BT AR T JS R B B R ST R I ST A

e) Programmer & I J& HIHT AR AR BTG S

f)  RRXEHERAgmIE RS, EHHUT b)~ e).

3. F4b SPI-Flash F# A gmFE B it 7 AL A3 E — 3kl BIN 32 A

a) IPCore Generator %/ Gowin_PicoRV32 [{Jfgff kit , Bl E
B2 1ty ITCM:

- Boot Mode ## MCU boot and run in external Flash B
MCU boot from external Flash and run in ITCM J5 =,

b) Gowin_PicoRV32 il Brit £ B A7 Jy 41 SPI-Flash '~ #)H 2/ 2
RE FRASE A BT i ST A
c) Programmer " #AE {5 TR IR A
d) Gowin_PicoRV32 #ft:4mf it
- MCU boot and run in external Flash
7€ X config.h 7 € X #define BUILD_MODE BUILD_XIP
fi & sections_xip.lds /£ A Flash &4 %%
- MCU boot from external Flash and run in ITCM
7€ X config.h % & X #define BUILD_MODE BUILD_BURN
i & sections.lds {F°4 Flash &4 4%
- GmPE AR AT BT | BIN ST
e) Programmer T # AR T = AR B ST k] BIN SCAH
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2 Bt g i AV R ITCM HI461E 21 BT R

2 B RIERMEEREMSE ITCM ¥1iRE

21 TR

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

Gowin_PicoRV32\tool\windows\makehex32\bin\makehex32.exe
V!
@ A RE SR iR #k T A http://cdn.gowinsemi.com.cn/Gowin PicoRV32.zip

22 HLEH

® Linux: makehex32 bin-file

® Windows: makehex32.exe bin-file

2.3 EHERE
IP Core Generator H1it & Gowin_PicoRV32 Itf, X1 JF ITCM il &
R :
e “BootMode” ## “MCU boot and run in ITCM” J7 =

® “|TCM Initialization File” * 5 N 4w it mig c “ram32.hex”
SCAFVE N ITCM W) E, ki 2-1 Fios.

IPUG913-1.2 3(18)



http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip

2 Bt g i AV R ITCM HI461E 2.4 BAFECE

[#] 2-1 Boot Mode L& ITCM {IiR{EECE

& ITCM x
ITCM &5

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 memory 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.

—= clkc_in

COptions

Configuration

—»] resatn_in ITCM Size: 32KB =

Boot Mode: MCU boot from external Flash and run in ITCM
MCU boot and run in external Flash
I ® MCU boot and run in ITCM I
I ITCM Initialization File: [;homefliukaiframBZ.hex| l E] I

Gowin PicoRV32

legancel l l & ox l

24 RFECE

2.4.1 Boot Mode Bt &
5 Y config.h %5 : #define BUILD_MODE BUILD_LOAD, 1 2-2
FIT7 o

[&] 2-2 Boot Mode ECEB

[0 *configh 52
4d * Copyright (C) 2014-2820 Gowin Semiconductor Technology Cg.,Lid.[]

b
o

#ifndef CONFIG_H_
#define CONFIG_H_

e

5
6

//User configures MCU boot mode

I

* BUILD LOAD : MCU boot from and run in ITCM

sections.lds

* BUILD_BURN : MCU boot from external flash and run in ITCM
b sections.lds

* BUILD XIP : MCU boot from and run in external flash

* sections_xip.lds

&

*

#define BUILD LOAD @ // MCU boot from and run in ITCM, must use sections.lds as linker script!

#define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
#tdefine BUILD XIP 2 // MCU boot from and run in external flash, must use sections xip.lds as linker script!

e R I N R Y N

#define BUILD MODE BUILD LOAD

J g

w

#endif /* CONFIG H_ */

2.4.2 Flash §415%88 0L E

GOWIN MCU Designer (V1.1 UL ERzA) GNU RISC-V Cross C
Linker Z%(lc &, %3¢ “sections.lds” £ Flash #E48%, W& 2-3 fix.

[SYRNTVIN (TRRVTRNNY R N O B B e

IPUG913-1.2 4(18)




2 Bt g i AV R ITCM HI461E

2.5 Bt

[# 2-3 Flash &35 AE &

B Tool Settings | i Toolchains | ‘B Devices | # Build Steps

Build Artifact | Binary Parsers | @ Error Parsers|

( Target Processor
# Optimization
2 Warnings
# Debugging
B3 GNU RISC-V Cross Assembler
(# Preprocessor
2 Includes
# Warnings
# Miscellaneous
B3 GNU RISC-V Cross C Compiler
(%2 Preprocessar
# Includes
% Optimization
# Warnings
%2 Miscellaneous

Script files (-T)

& & &

"${workspace_loc:/${ProjName}/linker/sections.|ds}"

83 GNU RISC-V Cross C Linker
% General

f‘g’ Libraries
# Miscellaneous
B3 GNU RISC-V Cross Create Flash Image
# General
B3 GNU RISC-V Cross Print Size
= General

[¥] Do not use standard start files (-nostartfiles)
[ Do not use default libraries (-nodefaultlibs)
[T No startup or default libs (-nostdlib)

243 M HRAEE

GOWIN MCU Designer (V1.1 & LLERA) 441% Gowin_PicoRV32 #
PRz vert, PoARRA T k] BIN .

1217 makehex32.exe bin-file, f=4: 7Sl AZ ST AE ram32.hex.

2.5 &R
1.

IPUG913-1.2

[C] Omit all symbol information (-s)

Gowin_PicoRV32 # - 4m Lk it
- config.h & Y#define BUILD_MODE BUILD_LOAD:

- [ & section.lds 1E N Flash 5283
— YRR AT ] BIN SO
— 1217 makehex32.exe, =4+ 7NiHEH| MG SO ram32.hex, 1EN

Gowin_PicoRV32

Wit ITCM BTG 1E -

2. Gowin_PicoRV32 fgiffik it
- Boot Mode it & & MCU boot and run in ITCM;
- ram32.hex {EJ9 ITCM HIHI4A1E -

3. %4 Gowin_PicoRV32 fififfix it , SLfil{k. Gowin_PicoRV32 Top Module,

Remave unused sections (-Xlinker --gc-sections)

[] Print removed sections (-Xlinker --print-gc-sections)

5(18)




2 Bt g i AV R ITCM HI461E 2.6 i A

B Rt

P32 AR 3 2 3R

i F Synplify Pro 5 GowinSynthesis %% ;

f# ] Place & Route i i fizk, F=AEm %G SC1F
1§ ] Programmer [ #;

. BRSO R, T B 1~7.

2.6 &R

o GW1N-9/GW1IN-9C/GW1NR-9/GW1NR-9C
o GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
o GW2A-55/GW2A-55C

© N O O b
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3 ARG B AR it 34 BT A

SHRGEZL BT

31 IR

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

o it ItEEEIR Bk T A
http://cdn.gowinsemi.com.cn/Gowin PicoRV32.zip

3.2 S EH

® Linux: mergebin.sh

e Windows: mergebin.bat
PL mergebin.bat i, AL T B4 LS4
call posp_parse.exe posp-file itcm-size [gwsyn]

N

call merge_bit.exe bin-file BramLoc.txt fs-file
Hrrfn % kS HaiA Nk 3-1 s,

% 3-1 mergebin 9 &R EH

posp_parse.exe FEAT AT R AT Se = AL 1) posp 3CAF, AER ITCM 1 BRAM 7 B
SR, FE4H 2504 BramLoc.txt H1.

posp-file posp 4, XHLZE5TEL—8, ¥ B4 N posps

itcm-size Gowin_PicoRV32 [] ITCM Size (KB)
1. %5 ITCM ¥ & N 64K Byte, NIi%Z¥ 64.

gwsyn Zi4 1. H GowinSynthesis 7~ 4[] Netlist File @y 4 77, ERik
NEEE T Synplify Pro.

merge_bit.exe £ 9 Gowin_PicoRV32 fii {4 ¢ 1 K A g F 3 i+

bin-file Gowin_PicoRV32 # 4w e vt 7= A= R A ¥tk — 3t il BIN
U

BramLoc.txt posp_parse.exe ;=) ITCM i Js {7 B A5 20

fs-file Gowin_PicoRV32 - ¥ 1™ A B 15 TR it ST A

IPUG913-1.2 7(18)



http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip

3 ARG B AR it 3.3 M BCE

G IR BT P A A BT k] BIN SO S5 AR v A 1 A
PRSI ST, 7 AR B RE AR LT R ST A

mergebin.sh 5 mergebin.bat 7Ef FlId FEH, MG SLFR T RIE S H
posp-file. itcm-size. gwsyn. bin-file. fs-file.

3.3 EHECE

FRIR S 2 277 1 7742 Gowin_PicoRV32 [KRELE T, 256 A JRiAi 2k,
P AR RE AR RS SO K Post-Place File, R #eE MAEE FraEsk, ) [H &
B BT R I SO AN F 5T
R IR, R TR BRI mergebin T A& LiRfE
AR TR AL SCA AR IR S HT R A i — ] BIN ST
3.3.1 Boot Mode Bt E
IP Core Generator F1fic & Gowin_PicoRV32 i}, X477 ITCM fic &
eI
® “Boot Mode” i%£# “MCU boot and run in ITCM” J5 =,
e “ITCM Initialization File” 5 N# A gmAe ¥ vt 7= A T AZ A
“ram32.hex” SCHEVEN ITCM [IF1E61E, WE 3-1 FiR.
[ 3-1 Boot Mode LA K ITCM #IMR{EECE

& 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 memory 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.
= cll_in
Options
Configuration
— resetn in ITCM Size: 32KB >
Boot Mode: MCU boot from external Flash and run in ITCM
MCU boot and run in external Flash
I @ MCU boot and run in ITCM I
- I ITCM Initialization File: [fhome.-’liukaiframBZ.heﬂ l E] I
Gowin PicoRV32 E]
l 9 Cancel 6@( l

3.3.2 Post-Place File Bt E

Gowin_PicoRV32 ffiff- ¥ i1+, BLE JiH Place & Route #5725 1)
Generate Post-Place File f{E % & N True, 74 posp 34, 1EA

IPUG913-1.2 8(18)




3 ARG B AR it 3.4 HAFBCE

posp_parse.exe Z 1] posp fi A\, 4Kl 3-2 Fiw.

& 3-2 i EH /4 posp &M

Place & Route

General Category: [AII 2 ] Reset all to default

-I- Synthesize —

General Label & Value |~
-I- Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
Dual-Purpose Pin Generate 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 Ea

lJApply HeganceIH @ ox l

34 RHECE

3.4.1 Boot Mode Bt &

BLE config.h 7 X: #define BUILD_MODE BUILD_LOAD, #1] 3-3
Pz o

[&] 3-3 Boot Mode EC&

[ *config.h &3
a@ * Copyright (C) 2014-2828 Gowin Semicenductor Technolegy Co.,Lid.[]
13
14 #ifndef CONFIG H_
15 #define CONFIG H_

[/User configures MCU boot mode
r*

.

19 * BUILD_LOAD : MCU boot from and run in ITCM

L Il sections.lds

21  * BUILD_BURN : MCU boot from external flash and run in ITCM

22| % sections.lds

23 * BUILD XIP : MCU boot from and run in external flash

24 * sections_xip.lds

25

26 e

27 #define BUILD LOAD @ // MCU boot from and run in ITCM, must use sections.lds as linker script!

28 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
20 jdefine BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!
Ei]

31 #define BUILD MODE BUILD LOAD

3 #endif /* CONFIG H_ */

[STRT)

B

3.4.2 Flash &880 B

GOWIN MCU Designer (V1.1 & LL EfiA) GNU RISC-V Cross C

IPUG913-1.2 9(18)




3 ARG B AR it

3.5 Wit

Linker Z¥fic B 1, 1+ sections.lds 1E)y Flash #4585, W& 3-4 .

[#] 3-4 Flash ##ERELE

B Tool Settings | 3 Toolchains | ‘B Devices | S5 Build Stepsl Build Arlifactl Binary Parsersl @ Error Parser5|

( Target Processor
& Optimization
2 Warnings
& Debugging
a4 %) GNU RISC-V Cross Assembler
= Preprocessor
2 Includes
& Warnings
# Miscellaneous
4 3y GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
2 Optimization
# Warnings
# Miscellaneous

Script files (-T) & &

"${workspace_loc:/${ProjName}/linker/sections.|ds}"

4 %y GNU RISC-V Cross C Linker
# General

('ﬁg’* Libraries
# Miscellaneous
4 %y GNU RISC-V Cross Create Flash Image
2 General
4 i85 GNU RISC-V Cross Print Size
2 General

3.4.3 it

3.5 ®it

351483

IPUG913-1.2

MHHBAEE

Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)

[[INo startup or default libs (-nostdlib)

Remave unused sections (-Xlinker --gc-sections)

[7] Print removed sections (-Xlinker --print-gc-sections)

[T Omit all symbol information (-s)

GOWIN MCU Designer (V1.1 & LLERA) 441% Gowin_PicoRV32 #
gz vert, PoAR AT k] BIN .

ik

1. WRAENATFR, HBEE 2 =K1, 774 Gowin_ PicoRV32 figiff kit
Ty S M. Post-Place File, 53 A M4 5 7R ok, D) [ 5 fsf A4 15 11

R A AN P 58T 5

2. H3¥ Gowin_PicoRV32 #At- it it
- & X config.h 7€ X : #define BUILD_MODE BUILD_LOAD
- fid & sections.lds £}y Flash B2 4%
- MRS FER, SRR B
- PR T k) BIN SCAF
3. Linux ¥ 8547 mergebin.sh 5%, Windows ¥£ 5547 mergebin.bat, &I

10(18)




3 ARG AE vt ABE PRI 3.6 & &

AT 7= 2R BB R v SO A A A o e AR A e — gk
#I BIN S0, PAAE R & R S E, Kl 3-5 fis;
4. FRIREHPHmEEITE, EHPAT 3~4.

3-5 EHRUEmERIHRE BT
GOWIN Merge Tool

ead bit stream file gowin_picorvd2._f=s ...

Build bsram init value fusemap...

eading original bsram init value map...

Location file BramLoc.txt reading...
R28[7] init valuwe convert to fusemap succe
R28[6] init valwe convert to fusemap succe
Rid[4] init valwe convert to fusemap succe
R28[5] init valuwe convert to fusemap succ
RiB@[3] init valwe convert to fusemap succ
R28[4]1 init valwe convert to fusemap succ
R46[2]1 init valuwe convert to fusemap succ
RiB@[2] init valwe convert to fusemap succ
R28[3] init valuwe convert to fusemap succ
R46[1]1 init valuwe convert to fusemap succ
RiB@[1] init valwe convert to fusemap succ
R28[2] init value convert to fusemap succ
R46[@] init valwe convert to fusemap succe
RiB[B@] init valwe convert to fusemap succe
R28[1]1 init valuwe convert to fusemap succe
R28[08] init valuwe convert to fusemap success.

init value map to file new_gowin_picorv3d2 _fs. ..
Build bsram init value replace completed.

o

o

o

o

o

o

o

o

o
LT O O N B - O N N B T - - I
[T - O N O T O - N - I T T O - I

A
A

3.5.2 T
SERCE IR, 1 N # T B Programmer, " #5587 R R R S04

T~ L H Programmer Fiffi 775, 1EZ% SUG502, Gowin
Programmer i /' #6875 .

3.6 BSR4

o GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
o GW2A-55/GW2A-55C

Al Fr
3.7 iE
i& Fil T IP Core Generator Hifii il 24 1. H. Synplify Pro il
GowinSynthesis 77 ] Gowin_PicoRV32 f#f %t .

IPUG913-1.2 11(18)



http://cdn.gowinsemi.com.cn/SUG502.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf

4 Ji4h SPI-Flash g 8 /5% 4.1 HAFRCE

4 F % SPI-Flash T&Ba177%

4.1 R E

4.1.1 Boot Mode Bt &

4 Gowin_PicoRV32 fififf 1% 11+, Boot Mode Fic. & 5y MCU boot from
external Flash and run in ITCM 52, N Gowin_PicoRV32 # 4w L% it
config.h t}1, 5 Y #define BUILD_MODE BUILD_BURN, 1/ 4-1 i,

[&] 4-1 Boot Mode ECE

*config.h &2

4@ * Copyright (C) 2014-2028 Gowin Semiconducter Technelogy €o.,Lid.[]
13

14 #ifndef CONFIG_H_

15 #define CONFIG H_

17 //fuser configures MCU boot mode

182 /*

19  * BUILD_LOAD : MCU boot from and run in ITCM

@ * sections.lds

21 * BUILD_BURN : MCU boot from external flash and run in ITCM
22 = sections. lds

23 * BUILD XIP : MCU boot from and run in external flash

24 0* sections_xip.lds

a5 *

27 #define BUILD LOAD ® // MCU boot from and run in ITCM, must use sections.lds as linker script!
28 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
29 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!

P

1 #define BUILD MODE BUILD_BURN|
B2

33 #endif /* CONFIG_H_ */

34

R Gowin_PicoRV32 fifi {45 i1+, Boot Mode it & & MCU boot and
run in external Flash 773, ] Gowin_PicoRV32 % {44 fs % it config.h 1,
5 Y #define BUILD_MODE BUILD XIP, i[E 4-2 .

IPUG913-1.2 12(18)




4 J141 SPI-Flash N8 3 5% 4.1 BAFIE

[&] 4-2 Boot Mode EC B

[n] *configh 22
4@ * Copyright (C) 2814-2828 Gowin Semiconductor Technology Cg.,Lid.[]
13
14 #ifndef CONFIG H_
15 #define CONFIG_H_

16

17 /[/User cenfigures MCU boot mode

182 /*

19  * BUILD_LOAD : MCU boot from and run in ITCM

28 * sections.lds

21  * BUILD_BURN : MCU boot from external flash and run in ITCM
22 = sections.lds

23 * BUILD_XIP : MCU boot from and run in external flash
24 * sections_xip.lds

25 :

26 **

27 #define BUILD_LOAD @ // MCU boot from and run in ITCM, must use sections.lds as linker script!
28 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
29 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sectiens_xip.lds as linker script!

. #define BUILD MODE BUILD XIP

33 #endif /* CONFIG_H_ */
34

4.1.2 Flash §51E850C &

%R Gowin_PicoRV32 fiiif4 1%t 7, Boot Mode it & Jy MCU boot from
external Flash and run in ITCM 77X, Jl GOWIN MCU Designer (V1.1
PA_E A H GNU RISC-V Cross C Linker &It & sections.lds /£ Flash
BERe gy, W 4-3 Frr: "${workspace_loc:/${ProjName}/linker/sections.lds}”

[#] 4-3 Flash #3388 2

& Tool Settings | 2 Toolchains | | De'\.ricesl 4 Build Stepsl Build Artifactl Binary Par5er5| @ Error Parsersl

o

(5 Target Processor | Script files (-T) - !ml —
(22 Optimization
(25 Warnings

(2 Debugging

4 %) GMU RISC-V Cross Assembler
@ Preprocessor
(#% Includes
# Warnings
(# Miscellaneous

4 3 GMU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
(# Optimization
# Warnings
8 Miscellaneous

4 % GMU RISC-V Cross C Linker
(#2 General
@ Libranes
# Miscellaneous

4 %) GMU RISC-V Cross Create Flash Image
# General

4 3 GMU RISC-V Cross Print Size
(# General

Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)

[ No startup or default libs {-nostdlib)

Remaove unused sections (-Xlinker --gc-sections)

[ Print removed sections (-Xlinker --print-gc-sections)

[T Omit all symbol information (-s)

IPUG913-1.2 13(18)




4 54 SPI-Flash F# B 55 4.2 WL E

1% Gowin_PicoRV32 fifi {413+, Boot Mode it & & MCU boot and
run in external Flash 755, ] GOWIN MCU Designer (V1.1 }& DL A
1 GNU RISC-V Cross C Linker £ TifC & sections_xip.lds {£°4 Flash #$;
7%, i 4-4 fir7s : "${workspace_loc:/${ProjName}/linker/sections_xip.lds}”".

% 4-4 Flash #3228

i Tool Settings | ¥ Toolchains | M Devices | 4 Build Steps | Build Artifactl Binary Parsersl @ Error Parsers|

(2 Target Processor Script files () - Q =
(2 Optimization
(2 Warnings

(% Debugging

4 B GMNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
(2 Warnings
(22 Miscellaneous

4 %y GMU RISC-V Cross C Compiler
@ Preprocessor
(2 Includes
(2 Optimization
(22 Warnings

# Miscellaneous
4 3 GNU RISC-V Cross C Linker
(2 General

22 Libranes
(2 Miscellaneous
4 B3 GMU RISC-V Cross Create Flash Image
(2 General
4 ) GNU RISC-V Cross Print Size
(£ General

Do not use standard start files (-nostartfiles)

[T Do not use default libraries (-nodefaultlibs)

[T Mo startup or default libs (-nostdlib)

Remave unused sections (-Xlinker --gc-sections)

[ Print removed sections (-Xlinker --print-gc-sections)

[T Omit all symbol information (-s)

42 EHECE

4.2.1 Boot Mode Bt E

IP Core Generator At & 7~ Gowin_PicoRV32 i ffi& itk fEdy, Xt
177 ITCM B & 7L IH , “Boot Mode i #“MCU boot from external Flash and
runin ITCM” 8¢ “MCU boot and run in external Flash” 77z, ui& 4-5 fiy
TN

IPUG913-1.2 14(18)




4 B4k SPI-Flash #8872 4.2 WL E

[& 4-5 Boot Mode EC B
a ITCM x

ITCM &

Gowin_PicoRW32 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 memaory 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.

io_spi_clk e

= clkc_in
io_spi_csn (e

Options

Configuration

io_spi_mosi e
—»] resetn_in ITCM Size: 32KB =

Boot Mode: MCU boot from external Flash and run in ITCM

I0_Spi_miso e
-SpL # MCU boot and run in external Flash

MCU boot and run in ITCM

Gowin PicoRV32 ITCM Initialization File:
owin Fico
A

@
.

[anncel WQK l

4.2.2 Dual-Purpose Pin B0 &

Gowin_PicoRV32 ffif- ¥ 11+, BLE T “Place & Route >
Dual-Purpose Pin” fii & SSPI. MSPI Jyi# i, W& 4-6 Fins.

[ 4-6 BLE Dual-Purpose Pin

Configurations x

Dual-Purpose Pin

General Use JTAG as regular 10

-I- Synthesize
¥| Use S5PI as regular 10

General
-1- Place & Route I ¥| Use MSPI as regular 10

General Use READY as regular 10
Use DOME as regular 10

Use RECONFIG_N as regular 10

BitStream

Use MODE as regular 10

lvVApply HeganceIH & ox l

IPUG913-1.2 15(18)




4 Ji4h SPI-Flash '~ #UA )75 1% 4.3 witiifs

4.3 iHRE
1

4.4 T

IPUG913-1.2

Gowin_PicoRV32 i} it

- Boot Mode %+ MCU boot from external Flash and run in ITCM 5k
MCU boot and run in external Flash J5 =\,

- PR RSk SPI-Flash T #¢E 2 Dy e BB AF B vRS IR SO
Programmer [it. & Device configuration, %A £ ¥ i+ SO
Gowin_PicoRV32 # - 4m ik it
- MCU boot and run in external Flash:
7€ X config.h %€ X: #define BUILD_MODE BUILD_XIP
fi & sections_xip.lds /£ A Flash &4 %%
- MCU boot from external Flash and run in ITCM
%€ X config.h 7€ X : #define BUILD_MODE BUILD_BURN
i & sections.lds {£>4 Flash ##:4%
- GmPE AR AT BT | BIN ST
Programmer i & Device configuration, '~ ## 4 % i+ i1 BIN 34

% E Programmer {8 751, 152% SUG502, Gowin

Programmer ] F 555 .

4.4.1 FTHBHTHLRICE

Gowin_PicoRV32 ffiff &1t =4 BA i 4k SPI-Flash T~ #a 3) Dfig (1) A

PR SO, AT 30T A Programmer T #.

EATE o IR N4 B, Programmer, i Programmer 32 ELE2

“Edit > Configure Device "5 T. £ Configure Device”( *#), #T 7 Device

configuration.

® “Access Mode” THi%l%, iL#f “External Flash Mode” &7,

e “Operation” FHi%|3&, % “exFlash Erase, Program” 5k “exFlash
Erase, Program, Verify” £,

e  “Programming Options > File name” &1, SN R4 KT
[EV B ELN

e “External Flash Options > Device” £, &I KW EL Flash
RAERE, s DK-START-GW2A18 V2.0 F A i 2% Winbond
W25Q64BV.

e “External Flash Options > Start Address” &1, ¥ & v “0x000000”.

e i “Save”, WK 4-7 ffirx.

16(18)



http://cdn.gowinsemi.com.cn/SUG502.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf
http://cdn.gowinsemi.com.cn/SUG502-1.1_GowinProgrammer%E7%94%A8%E6%88%B7%E6%8C%87%E5%8D%97.pdf

4.4 T#

4 54 SPI-Flash F# B 55

[#] 4-7 Device configuration

¥ Device configuration [P S
Dewice Operation
IJ\ccess Mode: IExternal Flach Mode V] I
IUperation: [exFlash Eraze, Frogram '] I

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 E]

Uzer Flash Initialization

External Flash Options

Device: [Winbond H25GB4EY -

I Start Address: Oac000000 I

Save ‘ [ Cancel

5¢ % Device configuration 5, Hifi Programmer T A4~
“Program/Configure” ( =0 ), SERBEAF RIS AT 3.

4.4.2 FEE AT =3I BIN 328

IPUG913-1.2

5% Gowin_PicoRV32 # AT A seit, 7 A8 Th — it BIN SC A,
{# Ff} Programmer K #% Gowin_PicoRV32 #t#5 it — i1 BIN 314
GOWIN MCU Designer (V1.1 K& LL ERRA), HBdZEHF: “Run >
Programmer” ¢ L EF: “Programmer” (%) , #TJF Programmer.
#1575 Programmer 22§14~ “Edit > Configure Device” ¢ 1. 24
“Configure Device” (), #]JT Device configuration.
® “Access Mode” THi%l%, iL#f “External Flash Mode” &7,
“Operation” FH74l#, i%&# “exFlash C Bin Erase, Program” m
“exFlash C Bin Erase, Program, Verify” £,
“FW/MCU Input Options > Firmware/Binary File” #£1, S AT E %
A BT — 2k BIN SO
e “External Flash Options > Device” &, &I KW EL Flash
KRR, s~ DK-START-GW2A18 V2.0 F A i 2% Winbond

W25Q64BV.
“External Flash Options > Start Address” #£7il, &} “0x400000”,

e i “Save”, WK 4-8 fix.
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4 Jr4b SPI-Flash T#ash51%

4.5 1EH 21

[# 4-8 Device configuration

4 Device configuration M

Dewice Operation

Iﬁtccess Mode: [External Flash Mode V] I

I Operation: lexFlash C Bin Erase, Program 7J I

exFlash C Bin Erase(in 4KE Aligmment), Frogram

External Flash Options

| Device: Hinbond WESQEAEY - | |

I Start hddress: 0400000

FHMCU Toput Options

Firmware/Binary File: er-bak/Usersfroot/Desktop/gowin_picor+3Z. bin [:]

Save ] [ Cancel

)

5¢ % Device configuration 5, Hifi Programmer T B4~
“Program/Configure” ( “0), SEREAER T @k BIN S0 3k

4.5 &R

IPUG913-1.2

o GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C

o GW2A-55/GW2A-55C
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