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Gowin_PicoRV32 1%, 3 oD N— Ry = 7RIBLIOY 7 hy =T
AtoF Yy m— RhEEYR— P LTOET,

1.
>

a)

b)

d)

e)

f)
2.

V7 R 2T RN Lo TH N ENTZFIT 77 A Vv E , — R T o

REtOm LI AZ ITCM OFIEEE LT LET,

Gowin_PicoRV32 ¥ 7 k7 = 7 %5

- config.h T~ 7 nE#% L £ : #define BUILD_MODE
BUILD LOAD

- sectionsds # Flash V> h—« 27 U7 K+« 774 LT
R L E 9

- AU NVLTET T 7 ANEERLET

make_hex > —/L zffi [l L TIEAT T 7 A /L .bin % ram32.hex |2 Z #4
LEd,

IP Core Generator % {# 1 L T Gowin_PicoRV32 IP % 44 % BRI
N ATV ITCM 24k L9 -

-  Boot Mode & L T MCU boot and run in ITCM Z &R L %9

— ITCM Initialiaztion File Ti% b)?® ram32.hex 7 7 1 /L% ITCM
OYMEE LTA AR — b LET

BE. BRERR L, VY7 N =T REFBLIONN— Ry = TR
v RABY =L T ANEERLET,

X rma— RY—)LTHhb Programmer ZfH L CE >y hA KU
— AL TyANELXTa— RRLET,

V7 T REFEEH L%, a)—e)EHIEITLET,
V7 MU 2T REHC Lo TEREINEZFEIT 77 AV ENN— KD =

TREFHI X s TR SN Y hA RN —A - Ty AV E~v—Y LE

B

a) VBN UC, _ERED H1E 1 T Gowin_PicoRV32 /~— K7
= TRFDOE Yy A MU —LA « 771 /1F KO Post-Place
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b)

f)
3.

File % 25k L 7,
Gowin_PicoRV32 V7 b = T &#HH L £ 7

- config.h T~ 7 miE# L £7 : #define BUILD_MODE
BUILD _LOAD

- sectionsdds # Flash YV > h— 27 U K77 A& L
THERK L £

- MEISULTCa—Y—D Y 7 Ny o TR EESLET
- AU NRANLTCEIT 77 ANVEARLET

merge bit Y — /L EZEHALTY 7 b =T DFEITT 7 A /L.bin & a)
DN—RT 2 THFTDOE Y NA RN —L-Tr7 A Ve~v—V LET,

V7 MU =T REEN— R =2 TR 2~ — Y LIZR OB L
— Ry =TRFHOEY PA M) =L« 77 A VAR LET,

'y rm— RY—/L T % Programmer ZfH L THLWE > |
ARNY—=b Ty ANEX T a—RKLET,

V7 Ny TR EERH LTk, b)we)EEITLET,
47 F v 7 SPI-Flash Memory Zfi L C, Y7 F U = 7%EF T4

BRENT-ET 77 A NVEA T a— R LET,

b)

d)

a) |IP Core Generator % f#i ] L C Gowin_PicoRV32 IP % fik,
THERICMAATETY ITCM 2Rk L £ -

-  Boot Mode & L T MCU boot and run in external Flash £ 7-1%
MCU boot from external Flash and run in ITCM 32 L £,

Gowin_PicoRV32 /»— R 7 = T FCA 7 F » 7 SPI-Flash
Memory IZk 5% 7 u— R KHOE Yy AN —AL-T 7 A V&4
L ET,

Hy o m— Y —/LTh% Programmer ZfEH LTy hA R
— AL TrANEX T a— RRLET,

Gowin_PicoRV32 YV 7 s 7 = 7 &Gl :

- MCU boot and run in external Flash
config.h T~ 7 miE# L £ 7 : #define BUILD_MODE
BUILD_XIP
sections_xip.lds # Flash U > 1 —+« A7 U7 K757 AL L
THERL L £

- MCU boot from external Flash and run in ITCM
& X config.h T~ 7 mE# L £7 : #define BUILD_MODE
BUILD BURN
sections.lds # Flash VY > 71—+« A7 U7 K~ « 77 A/ & LT
L9

- AU NRANLTEIT 77 ANV EARLET
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2V 7 My =TRENCE o T SheAA A=V T 7 A1 21y
Zon— RFU =7 ITCM #I#fE & LTt '

2V7 Fy=2T7&FHICEoTHAZIH
PARA—T A NVEN—FR T
ITCM FJEIfE & L THEHA

21 —)v
---¥tool¥make_hex¥bin¥make hex.exe
EiYy—noX v m— K URL:
cdn.gowinsemi.com.cn/Gowin PicoRV32.zip
22 a~v RENTA—XF
V—)vDav s REoNT A —%  make_hex.exe bin-file
23 1N— R =7 DR
Gowin ¥ 7 ~ 7 =7 @ IP Core Generator TIXD L HIZHEAEL 9 -
® |TCM > Boot Mode > MCU boot and run in ITCM %3241 L £ 4,

® |TCM > ITCM Initialization File G, make_hex > —/L{Z & » THERK 11
% ram32.hex #z ITCM OFIHIE L L TA AR — F LE (¥ 2-1),
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https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.6.zip

2V 7 by aTREICLoTHASNIEA A=V T 7 AV

Z/n— R =7 ITCM #IHi & L CHtiff 2477 b7 =7 O

2-1 ITCM DH#ERK,

2o ITCM ? X

ITCM 2

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 MCLU. 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.

=k
Options
ITCM Size: 32KB A &
— resetn in Boot Mode: () MCU boot from external Flash and run in ITCM

() MCU boot and run in external Flash

® MCU boot and run in ITCM

ITCM Initialization File: |C:,I’Users,-’liukai,-’DesI-ctop,-’ramSZ.hex |

Gowin PicoRV32 F >

24 V7 U =T ORERR
2.4.1 BEIE— FOHER

config.h T~ 7 v Es% L £ 7 : #define BUILD_MODE BUILD_LOAD,
2-2 TR EBY TY,

X 2-2 EEE — FOERR

[ config.h 22 = 8
18 /% ﬁ
2
3 * ffile config.h
4 * (fauthor GowinSemicoductor
5 ¥ fidevice Gowin_PicoRv32
6 * fibrief Configurations.
a

16 #ifndef CONFIG_H_
11 #define CONFIG_H_

12

13 //user configures MCU boot mode

145 7+

15  * BUILD LOAD : MCU boot from and run in ITCM

16 * sections.lds

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

B * sections. lds

19 * BUILD_XIP : MCU boot from and run in external flash

28 * sections_xip.lds

21

22 *

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

24 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
25 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xdip.lds as linker script!
26

27 #define BUILD MODE BUILD LOAD //must match with hardware IP

28

209 /*

38 * sections_debug.lds is for debug. v

242Flash Y > H— « A7 Uk « 77 A )VORERE

GMD Y 7 h 7 =7 @ Project Explorer &= —C, BIfEO7 vy =7 K
42 Vw7 LT, Properties > C/C++ Build > Settings > Tool Settings >
GNU RISC-V Cross C Linker > General T sections.lds % Flash UV > 77— -
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2V 7 by T REICLoTHASNIEA A=V T 7 AV

e 7 =7 ITOM A & L C 257

A2 YT K Ty AE LTHERR L £9(1X 2-3),
X 2-3Flash V> —« A7 U7~ « 77 A LORERK

3 Tool Settings | i Toolchains | [l Devices| [J Container Settings | #* Build Steps Build Artifact|

@ Target Processor Script files (-T) & 5 38
(# Optimization
# Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
% Preprocessor
2 Includes
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(% Optimization
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 Libraries
# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General
w B3 GNU RISC-V Cross Print Size

@ General Do not use standard start files (-nostartfiles)
[0 Do not use default libraries (-nodefaultiibs)
[INo startup or default libs {-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

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

[]Omit all symbol information (-s)

243 A END T 7 A VOO

Gowin_PicoRV32 V7 b = TRFEtZ A /AL L, YT b U =T X
HOFEITT7 7 ANEAKLET,

make_hex.exe bin-file =~ K37 L, ram32.hex 7 7 1 /L& Ak
LET,

25 &Et7a—
1. Y7 hou=T&RitO70—:

- config.h T~ 7 miE# L £7 : #define BUILD_MODE
BUILD LOAD,

- sectionds # Flash V> B —+ 27 U T K+ 77 A& UTHERR L
I

- AU NRANLTCHEIT 77 ANV EARLET,

- make_hex.exe #5317 L Cram32.hex 7 7 1 /L %
Gowin_PicoRV32 IP &5t ITCM O#I#AfiE & L CTAER L £,

2. N— Ry =zT7&HIFOTE— !

IPUG913-1.8J 6(22)




2V 7 My =TRENCE o T SheAA A=V T 7 A1 . —
& R =7 ITCM FIMiE & L Ol 28V H— PSRBT A

- ITCM > Boot Mode > MCU boot and run in ITCM Z &R L £,

- ITCM > ITCM Initialization File ' ram32.hex 7 7 A /L% ITCM D]
Wil LTA AR — b LET,

3. Gowin_PicoRV32 IP & &t %Rk L £ 3, Gowin_PicoRV32 @ Top
Module % A > A& 2t L, FNE2—HF—F A R L £7,

4. WEHKE 24 I THIRE ST

ARy —1TéH 5 GowinSynthesis TR L Tx Y hU AR T7 7 AL
BEERLET,

6. BEMNET LS, BERY —/LO Place & Route # /7L, V7
cy =T EGL Yy RARY—A - 77 A VAR LET,

7. Xyru— RKY—LThD Programmer ZfEH L TE Yy hA R —
L TyANneryra—RRLET,

8. Y7 NU=TEEEZHERLIHE, LD T v 7 A~T ZHIATLET,
26 Y R—FINDHT /A R
® LittleBee 7 7 X U —FPGA #/%
® Arora 7 7 I U —FPGA # i,
® Arora V FPGA #/,
27 V77 VLV R« THFAL v
V77V A THALDF T m—KURL:
---¥tool¥make_hex¥ref design¥FPGA_RefDesign¥gowin_picorv32

¥tool¥make hex¥ref design¥MCU_RefDesign¥picorv32_load_demo
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https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.6.zip

YT MY =TREEN—FY=TREE~—V 31—

3V7 P2 TREFEN—FT =T
Ate~v—v

3.1 Y —/)b
---¥tool¥merge_bit¥bin¥merge bit.exe
Yy —noF v m— R URL:
cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip
32a< RENTA—H
YV —)vDavw s RENT A —%  merge_bit.exe bin-file fs-file
ittm_size posp-file,
INTA=ZDHHZRI-1ITRLET,

KI1INTA—F

ST A=Y i)

posp-file Post-Place File

itcm_size ITCM Size (KB)
1 : 1ITCM Size 73 64K /XA MIFRE STV DA item-size
1L 64 T,

bin-file FITT7 A,

fs-file N— R T7FEHOE Y NA RN —A T 7 A/,

VTR 2T RFAOFEIT T 7 AN EN— R =T HKEFOE Yy KA K
— AL T ANE— L TCHLWWDN— RN 2T HREHOE Y PA KD —
L T ANVEERLET,

merge_bit.bat Zfii 3 % R, FEEROWRIUZIE CT/3F A — % posp-file,
itcm_size. bin-file, fs-file %258 L £,

3.3 N— R0 7 DR

R 2 ED 1% 1 T Gowin_PicoRV32 N— R = 7iREHDE » kX
kU —2 - 77 AL LN Post-Place File 2442 2 &N TE £,
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https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.6.zip

V7 MU =TRIEN— PR =T R E~Y—D 3.3 1= RNy =7 DR

Y7 b= 7RG B L7t merge_bit ¥ — /L 2 H L T LFEED
N R =THHOE Y FA N —b - T AV EEH SN Y T b
=T RTT 7 AN Ev— VT DETTT,

3.3.1 ITCM DAERK,
Gowin ¥ 7 + 7 =7 @ IP Core Generator TRD L D IZHEAEL 9 ¢
® [TCM > Boot Mode > MCU boot and run in ITCM % 3&4R L £ 4,

® |TCM > ITCM Initialization File C ram32.hex 7 7 1 /L' % ITCM O gJHi
e LTA AR —FLET(X3-1),

X 3-1 ITCM DHER%

W ITCM ? X

ITCM 2

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 MCLU. 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.

— ke
Options
ITCM Size: 32KB = &
— resetn in Boot Mode: () MCU boot from external Flash and run in ITCM

() MCU boot and run in external Flash

(® MCU boot and run in ITCM

ITCM Initialization File: |C:,-"Users,-"liukai,-"Desl-ctop,-’ram32.hex

v

Gowin PicoRV32 F >

(o] e

3.3.2 Post-Place File DFERK

Gowin ¥ 7 b7 =7 T [Place & Route > General > Generate
Post-Place File] =7 a > % [True] IZF%E L. posp-file & LTD
Post-Place File Z 45k L £ 37 (IX 3-2),

IPUG913-1.8J 9(22)




3T MY =2T R ENA— R TR~ 34 Y7 T O

3-2 Generate Post-Place File A7 a > DR

W Configuration X
Place & Route
v Global
opa Category: |All ~ Reset all to default
General _
Constraints Label Value
v Synthesize Generate SDF File False

General Generate Post-Place File

v Place & Route

Generate Post-PnR Verilog Simulation Model File  False

G | . . .
snera Generate Post-PnR VHDL Simulation Model File False
Voltage . .
Generate Plain Text Timing Report False
Place
R Promote Physical Constraint Warning to Error True
oute
Dual-Purpose Pin Show All Warnings False
Unused Pin Report Auto-Placed 10 Information False
Incremental PnR Convert SDP32/36 to SDP16/18 True
v BitStream
General
sysControl

Generate post-place file only included locations of BSRAM and DSP. Default:

Feature sysControl .
.posp.

Cancel Apply

347 N =T DR
3.4.1 BENE— FOERR

3.4.2 Flash V

IPUG913-1.8J

config.h T~ 7 v Es L £ 7 : #define BUILD_MODE BUILD_LOAD,
33T LB T,

X 3-3 EEYE— FOREAL

[ config.h 22 = 8
18 /% ﬁ
2
3 * fifile config.h
4 * (fauthor GowinSemicoductor
5 ¥ fidevice Gowin_PicoRv32
6 * fibrief Configurations.
a

18 #ifndef CONFIG_H_
11 #define CONFIG_H_

12

13 //user configures MCU boot mode

148 /*

15  * BUILD_LOAD : MCU boot from and run in ITCM

16 * sections.lds

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

s o+ sections.lds

19 * BUILD_XIP : MCU boot from and run in external flash

28 * sections_xip.lds

21

22 /

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

24 #define BUILD_BURN 1 CU boot from external flash and run in ITCM, must use sections.lds as linker script!
25 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!
26

27 #define BUILD MODE BUILD_LOAD //must match with hardware IP

28

293 /*

38 * sections_debug.lds is for debug. w

VH— e AT YT T A IVDORERR

GMD Y 7 h 7 =7 @ Project Explorer &= —C, BIfEO7 vy =7 K
#4727V v 27 LT, Properties > C/C++ Build > Settings > Tool Settings >
GNU RISC-V Cross C Linker > General T sections.lds % Flash UV > 77— -
A7 VTR Ty A0l LUTHER L E3(IX 3-4),

10(22)




V7 MU =TRIEN— PR =T R E~Y—D 35Kt 7 m—

X 34Flash V> —+« A7 Y7k « 77 A IVOER

3 Tool Settings | i Toolchains | [l Devices| [J Container Settings | #* Build Steps Build Artifact|

@ Target Processor Script files (-T) & 5 38
(# Optimization
# Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
% Preprocessor
2 Includes
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor

2 Includes

(% Optimization
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 Libraries
# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General

w B3 GNU RISC-V Cross Print Size
@ General Do not use standard start files (-nostartfiles)
[0 Do not use default libraries (-nodefaultliibs)
[INo startup or default libs {-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

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

[]Omit all symbol information (-s)

343 HAIEND 7 7 4 VOO

Gowin_PicoRV32 V7 MU = T&eltZ L /"A v L, Y7 b U =T X
FTOETT 7 ANEAERLET,

3.5 it 7 u—

351 ~v—

1. MEDE LT, LFEH 2 04k 1 T Gowin_PicoRV32 /~— K& = 7
FFOE Yy FARNY —LA « 77 AL LN Post-Place File #4Ex% L £
7,

2. Gowin_PicoRV32 V7 by = Tkt HH L7 :

- config.h T~ 7 miE# L £7 : #define BUILD_MODE
BUILD_LOAD

~ sections.dds # Flash V> — « A7 U K« 77 AL LTHERK
LET

- MEONLTCa—Y—D V7 = TR EFEHLET
AUNANVLTCFET T 7 A NEERLET
3. EBEoT 7Y r— a5 U T merge_bitbat #E W L £ 9,

IPUG913-1.8J 11(22)




YT MY =TREEN—FY=TREE~—V 386 FAR—FINDHT AR

merge_bit.bat #E{TL T, "— KU =7 &FDOEY FA MU —L4 - 7
TANEY T N 2T REDFATT 7 ANV E~—T L, HLOA—R
VT REIOE Yy FA RN —L -« 77 A NVE )L ET(K 3-5),

4, VI7 Ny =T REEEEH LR, AT v 3~4 =HETLET,
X35Y7 hy=T&RHOHAHEN— R =2TREHEOHID~—

Bl C\windows\system32\cmd.exe

352Fyru—FR

~—Y L7cdh e, Programmer ZfEH L TH LWV N— R T = TEEFD
By NANI—A Ty AT ra—RLET,

Programmer O 7711250 Cli. [Gowin Programmer = — 4 — 7
4 R(SUG502)] #ZHLTLIE&W,

3.6 U R—FENBT /A R
® LittleBee 7 7 I U —FPGA #fh
® Arora 7 7 X U —FPGA #/f
® Arora V FPGA #/}
3.7V 77 VVR - FHFAL Y
V77 VLA THL DX m—KURL:
---¥tool¥merge_bit¥ref design¥FPGA_RefDesign¥gowin_picorv32

¥tool¥merge_ bit¥ref design¥MCU_RefDesign¥picorv32_load_demo

IPUG913-1.8J 12(22)
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4 47 F 7 SPI-Flash Memory ® % 7 > 1 — K )ik 4.1 V7 NU =T Ok

42]‘7 F v 7 SPI-Flash Memory @ %
v ru— KI5k

41 YV 7 N =T DR
411 BET— FOBR

Gowin_PicoRV32 IP #% #2381 T ITCM > Boot Mode > MCU boot
from external Flash and run in ITCM 23&4R < 72854 . Gowin_PicoRV32
V7 NU = TEREFHZE T % config.h TIL LT D X 9 IZEFE L £ 7 :#define
BUILD_MODE BUILD_BURN, [ 4-1 2574 &89 T,

X 4-1 &8hE— FDO#L 'BUILD_BURN]|

configh & -8
12 /* "
config.h
4 GowinSemicoductor
5

Gowin_PicoRW32
Con tions.

10 #ifndef CONFIG_H_
11 #define CONFIG_H_

13 //User configures MCU boot mode
5 BUILD_LOAD : MCU boot from and run in ITCM
: sections.lds
* BUILD_BURN : MCU boot from external flash and run in ITCM
PE sections.lds
19 BUILD XIP : MCU boot from and run in external flash

sections_xip.lds

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

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

25 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!

26

27 #define BUILD_MODE BUILD BURN //must match with hardware IP

28

298 /

3@ * sections_debug.lds is for debug. v

Gowin_PicoRV32 IP %5123 T ITCM > Boot Mode > MCU boot
and run in external Flash 73®iR S 17-454 . Gowin_PicoRV32 ¥ 7 F 7 =
T EFHIBIT D config.h TiX, UTD X HIZEFR L £7 : #define
BUILD_MODE BUILD_XIP, 4-2 1R T 2B T,

IPUG913-1.8J 13(22)




4 47 F 7 SPI-Flash Memory ® % 7 > 1 — K )ik 4.1 V7 NU =T Ok

4-2 BEE— FOERR [BUILD_XIP)

[H configh 22 = 0O
1=/ s
2
3 * [@file config.h
4 (@author Gowinsemicoductor
5 * fidevice Gowin_PicoRV32
6 * (gbrief Configurations.
8
9
16 #ifndef CONFIG_H_

11 #define CONFIG_H_

13 //User configures MCU boot mode

15  * BUILD LOAD : MCU boot from and run in ITCM

16 * sections.lds

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

15 * sections.lds

19  * BUILD_XIP : MCU boot from and run in external flash

28 * sections_xip.lds

21

22 /

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

24 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker script!
25 #define BUILD XIP 2 // MCU boot from and run in external flash, must use sections_xip.lds as linker script!
26

27 #define BUILD_MODE BUILD_XIP //must match with hardware IP

28

298

3@ * sections_debug.lds is for debug. "

412Flash Y2 — « A7V F |k « 77 4 VORERR

IPUG913-1.8J

Gowin_PicoRV32 IP %23  T ITCM > Boot Mode > MCU boot
from external Flash and run in ITCM 23 &R & 728545, GMD V7 F 7 =
7 @ Project Explorer £ = —T, BffOo7nv=7 v&ahA7 Vv 7 LT,
Properties > C/C++ Build > Settings > Tool Settings > GNU RISC-V Cross
C Linker > General T sections.lds # Flash U > 71—+« A7 U K« 77 A
L& UTHERL L 37(X] 4-3),

5l 21X, T${workspace_loc:/${ProjName}/src/sections.lds}].
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4 %79 7 SPI-Flash Memory ® & 7 > 1 — K5k

4.1 V7 b= T O

IPUG913-1.8J

X 4-3Flash V> g—+« A7 Y7k « 77 A IVOER

3 Tool Settings | i Toolchains | [l Devices| [J Container Settings | #* Build Steps

(2 Target Processor
(# Optimization
# Warnings
(# Debugging
w B3 GNU RISC-V Cross Assembler
% Preprocessor
2 Includes
# Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(% Optimization
2 Warnings
# Miscellaneous
w B3 GNU RISC-V Cross C Linker
# General
(2 Libraries
# Miscellaneous
w B3 GNU RISC-V Cross Create Flash Image
# General
w B3 GNU RISC-V Cross Create Listing
# General
w B3 GNU RISC-V Cross Print Size
# General

Build Artifact|

[]Omit all symbol information (-s)

Do not use standard start files (-nostartfiles)

[0 Do not use default libraries (-nodefaultliibs)
[INo startup or default libs {-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

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

Gowin_PicoRV32 IP %723 T ITCM > Boot Mode > MCU boot

and run in external Flash 72%®iR 17254, GMD Y 7 N7 =7 @ Project
Explorer t' = — T, BI{EO 7y =2 %42 Y v 7 LT, Properties >
C/C++ Build > Settings > Tool Settings > GNU RISC-V Cross C Linker >
General T sections_xip.lds # Flash Y > 1 —+« A7 U7 s« 77 AL L
THERK L E97(1X 4-4),

Bl 21X, T${workspace_loc:/${ProjName}/src/sections_xip.lds}],

15(22)




4 %79 7 SPI-Flash Memory ® & 7 > 1 — K5k

42— R =7 ORERL

X 4-4Flash V> g—+« A7 YTk « 77 A VDR

3 Tool Settings | 3 Toolchains | [l Devices| [ Container Settings | 4 Build Steps

(2 Target Processor
(# Optimization
# Warnings
(# Debugging
w B3 GMNU RISC-V Cross Assembler
(2 Preprocessor
(# Includes
(# Warnings
(# Miscellaneous
w 83 GMNU RISC-V Cross C Compiler
(2 Preprocessor
(# Includes
(# Optimization
(# Warnings
(# Miscellaneous
v B3 GNU RISC-V Cross C Linker
2 General
(& Libraries
(# Miscellaneous
~w B GNU RISC-V Cross Create Flash Image
(2 General
w 83 GMNU RISC-V Cross Create Listing
(2 General
w 83 GMNU RISC-V Cross Print Size
(# General

Script files (-T)

Build Artifact| %,

[IMo startup or default libs (-nostdlib)

4.2 )N— R =7 ORERR
421 ITCM ORERR

Gowin ¥ 7 b7 =7 @ IP Core Generator C ITCM > Boot Mode >

IPUG913-1.8J

[J Omit all symbol information (-s)

Do not use standard start files (-nostartfiles)
[ Do not use default libraries {-nodefaultlibs)

Remove unused sections (-Xlinker --gc-sections)

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

MCU boot from external Flash and run in ITCM & 7= /£ MCU boot and run in
external Flash % &&4R L % 9°([X] 4-5),
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° TSN Sy Sz
4 %47 F v 7 SPI-Flash Memory ® X% v > v — K5k 43 REH 7 m—
4-5 ITCM DR
o ITCM ? x
Al
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.
o api ok (-
—
o i con (-
Options
. ”~
o spi s [ Configuration
e ITCM Size: 32KB
. Boot Mode: (® MCU boot from external Flash and run in ITCM
() MCU boot and run in external Flash
() MCU boot and run in ITCM
v
Gowin PicoRV32 < >

4.2.2 Dual-Purpose Pin DH&RL

Gowin ¥ 7 s =7 ® [Place & Route > Dual-Purpose Pin] 47"+ =
CHAE (B 21, MSPI, CPU 72 &) Z2@%E @ 10 & L THERL L £ (Y
4-6),

X 4-6 Dual-Purpose Pin D%

{#r Configuration

v Global

General

Constraints

v Synthesize

General

v Place & Route

General

Voltage

Place

Route
Dual-Purpose Pin
Unused Pin

Incremental PnR

~ BitStream

General
sysControl

Feature sysControl

Dual-Purpose Pin

[ Use JTAG as regular 10
[[] Use SSPI as regular 10
Use MSPI as regular 10
[ Use READY as regular 1O
[] Use DONE as regular 10
[J Use 12C as regular 10
Use CPU as regular 10

Cancel

Apply

43 &Et 72—

1.

IPUG913-1.8J

N—= R =T RO 7 —
- Boot Mode > MCU boot from external Flash and run in ITCM % 7~

IZ MCU boot and run in external Flash 3% _ ¥4
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4 #F 7 F v 7 SPI-Flash Memory ® % 7 > v — K5k 4487 a— R

- Gowin_PicoRV32 IP &t &4k L £

- ARk, BLERRR AR T4 7 F 7 SPI-Flash Memory (2 X5 % W
n— FEERAHA 7Yy hA NI —L - 77 AV ZBARLET,

2. Xyrnma—RKY—/)LThs Programmer ZfEH L T/n— KU = 7 %Gt
DEy FAR)—h - T7 (VX rm—RFLET,

3. Gowin_PicoRV32 Y 7 h U = T %5
- MCU boot and run in external Flash :
config.h T~ 7 mE#&K L £ 7 : #define BUILD_MODE BUILD_XIP

sections_xip.lds # Flash U > —+« X7 U7~ « 77 4L LT
MR L E 9

- MCU boot from external Flash and run in ITCM

config.h T~ 7 miE# L ¥ 7 : #define BUILD_MODE
BUILD_BURN

sections.lds Z Flash V > — « 227 U7 K « 77 A L& L THERK
LET

- AN ANLTEITT 7 ANEERLET
4. Programmer ZfffH L CTY 7 U = TRFHDFIT 7 7 A N E X TR
—RFLZET,
44 ¥y o a— R
Programmer O [ 7751250 Tl [Gowin Programmer == — 4 — 77
A F(SUG502)] #ZHL T E3Wy,
441 N— Ry =2TRHOEY NA NI —b - T A ADF T r—R

Gowin_PicoRV32 /~— R = 7 &ETA 7 F » 7 SPI-Flash Memory
Wiy re—FFHOE Yy hARY =L« T A NVEARLET, FU
12— RY—/LCTd %5 Programmer Z{EH LTy hA KU —L - 77 AL
AU a— R CTEET,

A ==a—/3—@ I[Tools > Programmer| F72(LY —/L/3—

[Programmer(*#)] %2~ U » 7 L Programmer % B % %7,

'Programmer > Edit > Configure Device| F72(XY —/L/3—D
[Configure Device “# | %2 U > 2 LC, [Device configuration| 4 A 7
nyRy 7 AEREET,

BIR AR — R EDF /814 2725 Arora 7 7 XV —FPGA Bl 04, &
va— R 37T a COBRRITK 4-7T IR T LB T,

® [AccessMode|® FKua vy Xy« 2 ~H5 [External Flash Mode |
IR L E 9,

® Operation ® RKu v 77X+ U X k)b [exFlash Erase, Program thru

IPUG913-1.8J 18(22)
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4 47 F v 7 SPI-Flash Memory @ % v > 11— R J5% 4487 a— R

GAO-Bridge ] % 7=1% lexFlash Erase, Program, Verify thru GAO-Bridge |
EIRLET,

o [Programming Options > File name| T, ¥V u— KT 2530 EDH
HEYy NARNY—Ah - TyANVEALFR—RNLET,

® [External Flash Options > Device| 473z > C [Generic Flash] %
BIRLET,

® [External Flash Options > Start Address| /% [0x000000] (Z#Rk L %
R

1%I\Z [Savel #7 U v 27 LET,
X 4-7Arora 7 7 X Y —® Device configuration

W Device configuration ? >

Tevice Operation
Access Mode: External Flash Mode -

Operation: exFlazh Erasze, Frogzram thru GAD-Fridze -

exFlash Erase, Frogram theu GAD-Bridge

Frogzramming Options

File name:; |iukai/Desktop/zowin_pieorvIZ impl /por/zowin pleoorviZ. Es| D

User Flash Initialization

External Flash Options

Device: Generic Flash -

Start Address: 0000000

Save Cancel

BIR R — R EDF 34 2725 Arora V FPGA Bl 084, Ao m—
R e A7 a  OFRITIR 4-8 (2R3 LB TY,

® [AccessMode| ® Fua w7 X« & )b [External Flash Mode
5A] Z®RL £,

® [Operation] ® Kr v 7 &7« J & ~H5 [exFlash Erase, Program
5A] F7-1% TlexFlash Erase, Program, Verify 5A] %8R L £,

® [Programming Options > File name] T, ¥ 7> u— RT50LEDH
HEY FARNY—L T A VAR —FLET,

® [External Flash Options > Device| 473 = > C [Generic Flash] %
IR £,

® [External Flash Options > Start Address| % [0x000000] (Z#ak L £

IPUG913-1.8J 19(22)




4 47 F v 7 SPI-Flash Memory @ % v > 11— R J5% 4487 a— R

B
t%\Z [Savel #7 U v 27 LET,
4-8 Arora V @ Device Configuration

i Device configuration ? *
Device Operation
hocess Mode: External Flazh Mode BA ~
Operation: exFlazh Erasze, Frogram BA w

exFlazh Erase, Program BA

Frogramming Optieons

File name: [T_GWSAZE V2. 0/zowin_plcorv32/impl/por/zowin_picorv3Z. fsl D

Eetained User Flash Data
User Flash Imitialization

External Flash Options

Device: Generic Flazh v

Start Address: 0000000

Save Cancel

Device configuration 23527 L7 &, Programmer @ —/L/3—®
Program/Configure [0 | 227 U v 27 LTty AR —AL - T7 A )L%
Furu—RLET,

442 FE[TT7 7 ANDE T a— R
Gowin_PicoRV32 V7 MU = T&REI15% T LIz 5. Programmer % fif
MLTY 7 MY =T REDFEIT 77 ANV EL D a— N LET,
GMD V7 U =7 DA ==a——FL® [Gowin>Programmer] %7-
XY — /3 — EdTProgrammer | (48) % 38R L T Programmer % B & £ 7,
Programmer @ A = = —/\— @ [Edit > Configure Device| F7=i%>
—/L3— E @ [Configure Device| (““)&2 U > 7 LT, [Device
configuration] ¥ A4 7 a2/ Ry 7 A%EET,
BAZE AR — R EDF 3o 25 Arora 7 7 2 U —FPGA 'L 0EA . #v
va— R AT g ORI 4-9 1ITRT & B ) TT,
® [AccessMode] D R w7 &7+ A k)i [External Flash Mode
ZERLET,
® Operation ® Ky 77« J AR5 [exFlash C Bin Erase,

Program thru GAO-Bridge] F7-1% lexFlash C Bin Erase, Program,
Verify thru GAO-Bridge | %R L £9°,

IPUG913-1.8J 20(22)




4 #F 7 F v 7 SPI-Flash Memory ® % 7 > v — K5k 4487 a— R

[FW/MCU/Binary Input Options > Firmware/Binary File] TY 7 F 7 =
TEETDFEITT 7 A N ERIR L E7,

[External Flash Options > Device] 47t a > C [Generic Flash] %
ERLET,

lExternal Flash Options > Start Address | |3 [0x400000) (2% L &
7

&#%\Z [Save] #7 VU v 7 LET,

[ 4-9 Arora 7 7 X Y —® Device configuration

4+ Device configuration ? *

Device Operation
Access Mode: External Flash Maode -

Operation: exFlazh C Bin Erasze, Frozram thru GAD-Bridgze hd

exFlash C Bin Erase, Program thru GAO-Bridge

External Flash Options

Device: Generic Flash -

Start Address: 0400000 |

FAMCU/Binary Input Options

Firmware/Binary File: L(desktopfmcu_testfpicorv32fpicorv32_demo.bin| D

Save Cancel

BHE AR — K EDF 34 278 AroraV FPGA 81045, X v nm—

R A7 g OfliX 4-10 (2R 7T B0 TT,

IPUG913-1.8J

[Access Mode| ® Rua v 7& 7« 2 k)5 [External Flash Mode
5A] Z®IRL £,

[Operation] ® kv X > - U A K)o [exFlash C Bin Erase,
Program 5A] %7213 lexFlash C Bin Erase, Program, Verify 5A] 7% &
RLUET,

[FW/MCU/Binary Input Options > Firmware/Binary File] TY 7 F U =
TRETDFATT 7 A NV EEIR L £ T,

[External Flash Options > Device| 4 73 = > C [Generic Flash] %
B|IRL £,

[External Flash Options > Start Address| (%, [0x600000] (138K,
75K 734 A) . T0x400000) (60K 731 &), [0x100000] (25K, 15K
TA R) AR L ET,
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4 %79 7 SPI-Flash Memory ® & 7 > 1 — K5k

45 R—FENDHT /A A

&%I\Z ISave] #27 U v 7 LET,
4-10 Arora V @ Device configuration

Device Operation
Access Mode: External Flash Mode Ga ~

Operation: exFlash C Bin Erase, Frogram i R

W Device configuration 7 x

exFlash C Bin Eraze. Program BA

External Flazh Optionz

Device: Generic Flash ™

Start Address: |0x100000

FWACU Binary Input Options

Firmware/Hinary File: e_test,fpicorv32_demo;’]]ebug,.fpicorv32_demo.]:-:i.n| D

Save Cancel

Device configuration 2352 T L 72 &, Programmer > —/1 38— D
Program/Configure [ “0' ] #2 Vv 27 LTY 7 Ny = TRIOEITT 7 A

NEZy a— R LET,

45 Y R—bFINDHT A R

IPUG913-1.8J

® Arora 7 7 X U —FPGA #.5
® AroraV FPGA 3 5,
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