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].'Filifa‘?zk:

Gowin_PicoRV32 Sz £ = Fb i tH AR AR G AR o N 280
1. AR BT PAEmG St VR ATEAE T R FE A7 2% ITCM 1 #)4hE

fH.

a)

b)

d)

e)

f)

Gowin_PicoRV32 # {44 fE it

—~ % Y config.h % 5E Y #define BUILD_MODE BUILD_LOAD
- i%&¥% sections.lds 1} Flash #5435

- GRS AERAMAE B Binary XU

1§ makehex T ., B34 4m e ¥ it Binary S5+ 7S ik
1% A ram32.hex;

IP Core Generator I 5. 7=4: Gowin_PicoRV32 IP %itht, it &4
Fh#t#s ITCM:

- Boot Mode %3¢ MCU boot and run in ITCM 75 5,

- ITCM Initialiaztion File 5] A\ b).# ram32.hex SC{4AE A ITCM 1)
YILH1H

A AR, r A B IR g FE BT A A e T R AR 1B T RS

A

T # T H Programmer, K& 5 AL IR S04

BRI T 5, BT a).~ e)..

2. BIFEA AR A AT AR BT Binary ST AT BT A ) A
P S

a)

b)

SN RER, %1774 Gowin_PicoRV32 il &5
WA K Post-Place File, Wi A wEAF 5T 5 =K, WA e AR ok
B SCAHAS 5 5 5

5351 Gowin_PicoRV32 # - 4m L ¥ it
- € X config.h % & X #define BUILD_MODE BUILD_LOAD
- 1%%% sections.lds /£y Flash 4%4% 2%
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- ZMNHRESR, PR
- YW R AE T Binary S

c) f&H mergebin LA, &IHH/F4miEicit Binary X4 a)H A fik
THI RSO

d) FAES IR g AE B A RE AR LT IS R A B BT A S A

e) N# L H Programmer, & I 5 3T AR 5T H RS I SCAT

f)  BREFRMmERTE, BT b)~ e).

)#Z’I: SPI-Flash Memory T #3 4-gmfE & 117~ 4 A g FE T Binary

P

a) |PCore Generator . E7%4: Gowin_PicoRV32 IP #itHf, At HiE4
7t a5 ITCM:

- Boot Mode # £ MCU boot and run in external Flash 5 MCU
boot from external Flash and run in ITCM J5={

b) Gowin_PicoRV32 IP it /=4: BF H 4k SPI-Flash Memory T #{J5
By e BB B TR IR ST A

c) F# T E Programmer, | #8457 S

d) Gowin_PicoRV32 #f4mfs it

- MCU boot and run in external Flash
%€ X config.h 7% % X #define BUILD_MODE BUILD_XIP

i% £ sections_xip.lds /£~ Flash #54% 2%

- MCU boot from external Flash and run in ITCM
%€ X config.h 7 & X #define BUILD_MODE BUILD_BURN

1 #% sections.|ds 1F 2} Flash #E% 2%
- YmErt AR YR AL ¥ Binary SCHF
e) T # L H Programmer, F&EEAMImFE Bt E AL %1t
Binary (1t

2(21)




2 Bk e AR AT ITCM MR 1E 21 AT R

2&5‘&#2&&5&1&1’@9@# ITCM #1ig{E

21 HITH

...\tool\makehex\bin\makehex32.exe
...\tool\makehex\bin\makehex08.exe

H I BRI _E R A T A
cdn.gowinsemi.com.cn/Gowin PicoRV32 V1.4.zip

22 LEY
HfE TR 4 BB

® makehex32.exe bin-file

® makehex08.exe bin-file

2.3 EHOLE

Eo SR SR AER IP Core Generator T. H. 7
® % “ITCM > Boot Mode > MCU boot and run in ITCM” %10

® 7t “ITCM > ITCM Initialization File” 5| N# k2w AL 11w g e 1k
“ram32.hex”, YEN ITCM ¥IEE1E, WK 2-1 Fias.

IPUG913-1.6 3(21)



https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.4.zip

2 WA gmFE A N ITCM 4R 2.4 A E

E 2-1 it E ITCM

"o 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.

=k
Options
ITCM Size: 32KB 4 &
— resetn in Boot Mode: (O 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,i'liukai;’DesI-ctop,-"ram32.hex |

Gowin PicoRV32 < >

24 Y E
24.1 BEEEER

B & A s, & X config.h 75 X : #define BUILD_MODE
BUILD _LOAD, %l 2-2 Fiir.

B 22 ERAERX

[W config.h &2 = 8
16 ~
2
3 * @file config.h
4 * fauthor GowinSemicoductor
5 * @device Gowin_PicoRV32
6 * fbrief Configurations.

g */
=]
16 #ifndef CONFIG H_
11 #define CONFIG_H_
2
3 //User configures MCU boot mode
148 /*
15 * BUILD_LOAD : MCU boot from and run in ITCM
e * sections.lds
* BUILD_BURN : MCU boot from external flash and run in ITCM
1 * sections.lds

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

*y
#define BUILD_LOAD & /
#define BUILD_BURN 1
#define BUILD_XIP 2 /

t:]
=]
a
2
3

MCU boot from and run in ITCM, must use sections.lds as linker script!
U boot from external flash and run in ITCM, must use sections.lds as linker script!
MCU boot from and run in external flash, must use sections_xip.lds as linker script!

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

= *

* sections_debug.lds is for debug. v

2.4.2 fic B Flash §5#3E2%

GMD # “Project Explorer” FLEH, %@ Yurikir L8, Ak
“Properties > C/C++ Build > Settings > Tool Settings > GNU RISC-V
Cross C Linker > General”, i#%&#f “sections.lds” {E N Flash ##:28, WK

[ Nl )

@D G~ G

IPUG913-1.6 4(21)




2 Bk e AR AT ITCM MR 1E 2.5 Wil iifs

2-3 7R o
& 2-3 B¢ & Flash §51%38

¥ Tool Settings %) Toolchains M Devices & Build Steps Build Artifact Binary Parsers * | *

@ Target Processor Script files (-T) SR 2R
(2 Optimization
# Warnings
(# Debugging
v B3 GNU RISC-V Cross Assembler
(2 Preprocessor
(# Includes
(2 Warnings
(# Miscellaneous
v B GNU RISC-V Cross C Compiler
@ Preprocessor

2 Includes
(2 Optimization
(2 Warnings
# Miscellaneous
~ B GNU RISC-V Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous
v 8 GNU RISC-V Cross Create Flash Image
(2 General
v B3 GNU RISC-V Cross Create Listing
(2 General
v B GNU RISC-V Cross Print Size

(2 General

Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

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

[JOmit all symbal information (-s)
£ > ¢ >

243 EEEMHTHER
21k Gowin_PicoRV32 B4 it , 7 A= A 4w fi ¥ it Binary SCf4-.
1217 makehex32.exe bin-file @74, 7= 4=+ 75 | BG4 ram32.hex.

2.5 @itz
1. BAgmPE B
- config.h & X#define BUILD_MODE BUILD_LOAD:;
%% section.lds £y Flash #4245
- IRIEAE A AR T Binary U

- i817 makehex32.exe T.H., 74t Nab#lm g s F ram32.hex, 1E
9 Gowin_PicoRV32 IP ¥t 1 ITCM 0441 .

2. MW THRE
- k¥ “ITCM > Boot Mode > MCU boot and run in ITCM” &0

- £ “ITCM > ITCM Initialization File” 15| X\ ram32.hex /£~ ITCM
HIRI AR 1E -
3. 774 Gowin_PicoRV32 IP it S5k Gowin_PicoRV32 Top Module,

IPUG913-1.6 5(21)




2 WA g AR S A VTR ITCM W)8A1E 2.6 i 2844

BRI B
4. PERLT A PR
5. ffi 44 T H GowinSynthesis i4, 724E MR A

6. A R4k TH Place & Route fiiJm ik, 7748 & AT gt 5o it i)
AL T A S A

7. M T# T E Programmer, R#AE- LI SO
8. WIXREFHMmAERITE, EHHIT LR 1~7.

2.6 & &4

® /Ei%E (LittleBee) F it FPGA 77
® REE (Arora) FF FPGA F= i
® AroraV FPGA 7=

IPUG913-1.6 6(21)




3 AIFE AR AE B AN RE Tt

31 BT A

31 BHIR

SHRG R MBS

...\tool\mergebin\bin\posp_parse.exe

...\tool\mergebin\bin\merge_bit.exe

JH I BRI R A T A
cdn.gowinsemi.com.cn/Gowin PicoRV32 V1.4.zip

3.2 RS H
o HfFTH:

posp_parse.exe

merge_bit.exe
o Wi LHAMS

LBH:

call posp_parse.exe posp-file itcm_size

call merge_bit.exe bin-file BramLoc.txt fs-file
Hrpan & R SHEIR IR 3-1 Phs.
#z 3-1 mergebin H S REH

SH

Eiiipay

posp_parse.exe

fENTAG AT 2 P2 E 1 posp SCA, AERK ITCM H BSRAM £
BAEE, i H 2 S0/ item.loc H .

posp-file

posp 44, A5 T4 8, ¥4 posp.

itcm_size

Gowin_PicoRV32 ] ITCM Size (KB)
. % ITCM % & Ny 64K Byte, MIi%Z%) 64.

merge_bit.exe

49+ Gowin_PicoRV32 fifi {4 i+ Al A JmFE 1t o

bin-file

Gowin_PicoRV32 B F-gmfe & iH77 4 K4 gm 2 1% it Binary
A

itcm.loc

posp_parse.exe 7L [ ITCM i A7 B A5 8 4.

fs-file

Gowin_PicoRV32 f A5 1= A= B B v i ST A

IPUG913-1.6
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https://cdn.gowinsemi.com.cn/Gowin_PicoRV32_V1.4.zip

3 AIFE AR AE B AN RE Tt 3.3 WA E

I A AR BT AR A R AR BT Binary SO S AR Bt AR )
BRI S, 2 AT A A T I S A

mergebin.bat 71 F i FE A, Z IR SEBR N H 3% 5 7 SR 1E S 2 posp-file
ittm_size. bin-file. fs-file.

3.3 4O E

PR 2 79k 1 774 Gowin_PicoRV32 IP it 4. filafisk,
A TSR SO S Post-Place File, 5% A 453Kk, T EH &
BB TR IR A AN P BE T
FRRE A AR it e, R E AR A mergebin T B & 3F _LiRf#
P TR YA SCA AR IR S HT AR A g A2 1 11 Binary S
3.3.1 icE ITCM
IR AL IP Core Generator T. A .
® k¥ “ITCM > Boot Mode > MCU boot and run in ITCM” & 17
® 7f “ITCM > ITCM Initialization File” 5] N4 FE 51+ 77 A 1) % S
f “ram32.hex”, 1EN ITCM [IWILG1E, W& 3-1 fix.

3-1 B & ITCM

o 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.

Options

ITCM Size: 32KB - L

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,fliukaifDesI-ctop,-’ramSZ.hex |

Gowin PicoRV32 <

3.3.2 fit & Post-Place File
IR E R F, “Place & Route > General > Generate
Post-Place File” &1 & N “True”, 724 Post-Place File, 1EX
posp_parse.exe Z ¥ ] posp A, K 3-2 Fios.

IPUG913-1.6 8(21)




3 A I BT AR BT A i

3.4 BAFECE

& 3-2 fit B 75 /¥ %% Post-Place File i1

+ Place & Route

¥ BitStream
General

sysControl

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

General Generate Post-Place File

Generate Post-PnR Verilog Simulation Model File  False

G |

enera Generate Post-PnR VHDL Simulation Model File False
Voltage . -

Generate Plain Text Timing Report False

Place
Route Promote Physical Constraint Warning to Error True
Dual-Purpose Pin Show All Warnings False
Unused Pin Report Auto-Placed 10 Information False

Feature sysControl

Generate post-place file only included locations of BSRAM. Default: *.posp.

Cancel Apply

34 HELE
3.4.1 B EBEHER

B & A s, & X config.h 75 X : #define BUILD_MODE
BUILD_LOAD, #1H 3-3 i

3-3 MLEBEIER

[W config.h &2 = 8
18 1% n
2
3 * @file config.h
4  * [@author GowinSemicoductor
5 * fidevice Gowin_PicoRV32
6 * f@brief Configurations.
a8 %/

9

16 #ifndef CONFIG_H_

11 #define CONFIG_H_

1z

13 //User configures MCU boot mode

142 /*

15 * BUILD_LOAD : MCU boot from and run in ITCM

6 = sections.lds

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

I sections.lds

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

2@ o+ sections_wxip.lds

21

22 =/

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

24 #define BUILD_BURN 1 / U 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

298 /*

3@ * sections_debug.lds is for debug. v

3.4.2 fit B Flash 3R

GMD #44 “Project Explorer” LA, e Y ih T2, Ak
“Properties > C/C++ Build > Settings > Tool Settings > GNU RISC-V
Cross C Linker > General”, i%$% sections.lds {£ N Flash #2588, & 3-4

I

IPUG913-1.6
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3 AIFE AR AE B AN RE Tt

3.5 witiife

[E] 34 Bl E Flash #1528

¥ Tool Settings %) Toolchains M Devices & Build Steps

Build Artifact Binary Parsers * | *

(2 Target Processor
(2 Optimization
2 Warnings
(# Debugging
v B3 GNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
(# Warnings
# Miscellaneous
v B GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
v B3 GNU RISC-V Cross C Linker
(22 General
(2 Libraries
(& Miscellaneous
v B3 GNU RISC-V Cross Create Flash Image
(2 General
v B3 GNU RISC-V Cross Create Listing
(& General
v 8 GMNU RISC-V Cross Print Size
(2 General

Script files (-T)

Do not use standard start files (-nostartfiles)

Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)
[IPrint removed sections (-Xlinker --print-gc-sections)
[JOmit all symbol information (-s)

3.4.3 EeEHIH X HER

£ >

%% Gowin_PicoRV32 B2 it , Fo A Bt gm 2 ¥ it Binary 344

3.5 EitRiE

3.5.1 &3

1. ZRMH TR, % 2 mM77% 1, 74 Gowin_PicoRV32 fifif4:
WIS S & Post-Place File, Gn S A i AF 5857 75 =k, ) ] e fig A4

BRSNS

2. ¥ Gowin_PicoRV32 M4 Lk it
5 X config.h %25 X #define BUILD_MODE BUILD_LOAD
- i%4% sections.lds 1}y Flash %54 %%
- ZWMNHY TR, B PR B
- PR AR BT Binary S0

3. ZMSLBrR K,

&4 mergebin.bat, #47 mergebin.bat, &3f

PR BT 7 A BB A BT R ST A A G R VT 7 A R B g A e vt
Binary 3CfF, 7 ARHT BB e THR RS, W&l 3-5 Bl
4. FREHTAAmEREE, BEHAT 3~4.

IPUG913-1.6
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3 AIFE AR AE B AN RE Tt

3.6 iEH 28

3.5.2 %}

3-5 ARG RER HA L AR

ram
ram
ram
ram
ram
ram
ram
ram
ram
ram
ram
ram
ram
ram

£
i3
=
=
s
£
i3
=
=
s
s
£
i3
=
=

ram

eplace new hsram

R28L71
R28161
R18[41
R28151
Ri1B8IL31
R281[41
R46[21
R18L21
R28131
R461[11
Ri18I[11
R28[21
R46[A1]
Ri8[Aa]
R28111
R281[A1

init
init
init
init
init
init
init
init
init
init
init
init
init
init
init
init

[TERLIT:]
value
value
value
value
value
value
value
value
value
value
[TERLIT:]
value
value
value
value

init value map to file new_gowin_picorv32.fs...

conuvert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert
convert

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap

[Build bhsram init value replace completed.

SUCCEe

EUCCE

SUCCE

SUCCEe

SUCCEe

SUCCEe

EUCCE

SUCCE

FEUCCE

SUCCEe

SUCCEe

SUCCE

EUCCE

SUCCE

L T T T T T T B T I ]
L T T - T T - I I T |

FUCCEe

SUCCESS .

SEE G, [ R # T E Programmer, 35 BRGSO

N T H Programmer B 777, 1§2% SUG502, Gowin
Programmer /#7755

3.6 EFHAEH

IPUG913-1.6
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http://cdn.gowinsemi.com.cn/SUG502.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

4 J 41 SPI-Flash Memory T #75%: 4.1 WAL E

4#{ 4b SPI-Flash Memory T 5 7E

4.1 RO E
4.1.1 BLE BEhER

W Gowin_PicoRV32 IP # i+, i%&E “ITCM > Boot Mode > MCU
boot from external Flash and run in ITCM” &%, N Gowin_PicoRV32
4Lt config.h 1, & Y #define BUILD_MODE BUILD_BURN, #1&]
4-1 Flis
4-1 BB BE1HER “BUILD_BURN”

config.h 2

9
16 #ifndef CONFIG_H_
11 #define CONFIG_H_

13 //User configures MCU boot mode
5 * BUILD LOAD : MCU boot from an un in C

7 * BUILD_BURN :

19 * BUILD XIP : MC

22 = x/

23 #define BUILD LOAD @ // MCU boot from and run in ITCM, must use sect
24 #define BUILD BURN 1 // MCU boot from external flash and run in ITCM, m
25 #define BUILD XIP 2 // MCU b m and run in external flash, must u

26
27 #define BUILD_MODE BUILD BURN| //must match with hardware IP

C * sections_debug.lds is for debug. v

W Gowin_PicoRV32 IP # i+, i%&E “ITCM > Boot Mode > MCU
boot and run in external Flash” #£35i, I Gowin_PicoRV32 # 4w L ¥ it
config.h i1, 5 Y#define BUILD_MODE BUILD_XIP, 1[5 4-2 iz,

IPUG913-1.6 12(21)




4 J4h SPI-Flash Memory T #75%: 4.1 WAL E

B 42 B E&ERX “BUILD_XIP”

config.h 2 = g5

« fifile
* @author
“ fidevice

#ifndef CONFIG H_
#define CONFIG_H_

f/User configures MCU boot mode

* BUILD_LOAD : MCU boot from and run in ITCM
* sections.lds

R el e el el el
L R e A R T S =N B - ST I S IVR

* BUILD_BURN : M t from external flash and run in ITCM

* BUILD_XIP : M 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!
#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

292 /

38 “* sections_debug.lds is for debug. ~

4.1.2 Big T Flash §53%2%

IPUG913-1.6

W Gowin_PicoRV32 IP ¥ itH, ik “ITCM > Boot Mode > MCU
boot from external Flash and run in ITCM” %35, ] GMD % “Project
Explorer " #iLIE v, e 5& A 84k A%, 4 ik % “ Properties > C/C++ Build >
Settings > Tool Settings > GNU RISC-V Cross C Linker > General”, #%#¢

“sections.lds” £~ Flash #4:5%, K 4-3 s

flan, “${workspace_loc:/${ProjName}/src/sections.lds}”.
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4 J4h SPI-Flash Memory T #75%:

4.1 HABE

IPUG913-1.6

[&] 4-3 B & Flash $51%3%

¥ Tool Settings %) Toolchains M Devices

& Build Steps Build Artifact Binary Parsers *

(2 Target Processor
(2 Optimization
2 Warnings
(# Debugging
v B3 GNU RISC-V Cross Assembler
@ Preprocessor
(2 Includes
(# Warnings
# Miscellaneous
v B GNU RISC-V Cross C Compiler
@ Preprocessor
2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
v B3 GNU RISC-V Cross C Linker
(22 General
(2 Libraries
(& Miscellaneous
v B3 GNU RISC-V Cross Create Flash Image
(2 General
v B3 GNU RISC-V Cross Create Listing
(& General
v 8 GMNU RISC-V Cross Print Size
(2 General

>«

Script files (-T) £ = &8

Do not use standard start files (-nostartfiles)

Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)
[IPrint removed sections (-Xlinker --print-gc-sections)
[JOmit all symbol information (-s)

>

3

R Gowin_PicoRV32 IP ¥ itH, & “ITCM > Boot Mode > MCU

“sections_xip.lds” £}y Flash 5&8:4%, & 4-4 iR,

B, “${workspace_loc:/${ProjName}/src/sections_xip.lds}”.

boot and run in external Flash” &, ] GMD #1{4 “Project Explorer” #}i
B, e MEr e LR, Akt “Properties > C/C++ Build > Settings >
Tool Settings > GNU RISC-V Cross C Linker > General”, i%£#%

14(21)




4 J4h SPI-Flash Memory T #75%:

4.2 TR E

[&] 4-4 BR & Flash $51%3%

& Tool Settings & Toolchains B Devices

# Build Steps Build Artifact Binary Parsers !

@ Target Processor
(# Optimization
2 Warnings
(2 Debugging
v 3 GNU RISC-V Cross Assembler
(2 Preprocessor
# Includes
(% Warnings
(# Miscellaneous
v B3 GNU RISC-V Cross C Compiler
(# Preprocessor
(2 Includes
(# Optimization
(£ Warnings
(# Miscellaneous
v 3 GNU RISC-V Cross C Linker
(% General
(# Libraries
(& Miscellaneous
v 3 GNU RISC-V Cross Create Flash Image
(2 General
v 3 GNU RISC-V Cross Create Listing
(# General
v 3 GNU RISC-V Cross Print Size
(# General

Script files (-T) IER 2R

Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

[“]Remove unused sections (-Xlinker --gc-sections)
[IPrint removed sections (-Xlinker --print-ge-sections)

[JOmit all symbol information (-s)

1.2 EHEE
421 ficE ITCM

=R AL IP Core Generator T. H.A1i%+# “ITCM > Boot Mode > MCU
boot from external Flash and run in ITCM”5¢“MCU boot and run in external

IPUG913-1.6

Flash” &5, K 4-5 Fios.

<

3
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4 J4h SPI-Flash Memory T #75%:

4.3 Bttt

% ITCM X
R
ITCM 7]
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.
S
— K
o sl e o
Options
. ~
o sl s [ Configuration
B ITCM Size: 32KB
o i i | Boot Mode: ® MCU boot from external Flash and run in ITCM
(0) MCU boot and run in external Flash
() MCU boot and run in ITCM
v
Gowin PicoRV32 < >

4.2.2 it & Dual-Purpose Pin

£ 22 PR A C B T

L H o D @ A 1, 10 MSPLL CPU %5, 4nfsl 4-6 AR
4-6 i E Dual-Purpose Pin

“Place & Route > Dual-Purpose Pin” &, At&

W Configuration

~ Global
General
Constraints

v Synthesize
General

~ Place & Route
General
Voltage
Place
Route
Dual-Purpose Pin
Unused Pin

+ BitStream
General
sysControl

Feature sysControl

Dual-Purpose Pin

[] Use IJTAG as regular 10

[] Use SSPI as regular 10

Use MSPI as regular 10

[] Use READY as regular IO

[] Use DOMNE as regular 10

[] Use RECONFIG_N as regular 10
[] Use 12C as regular 10

Use CPU as regular 10

Cancel

Apply

4.3 R
1. MRS AE:

- #EF“Boot Mode > MCU boot from external Flash and run in ITCM”
g, “MCU boot and run in external Flash” %

IPUG913-1.6
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4 J 41 SPI-Flash Memory T #75%: 4.4 T

- =4 Gowin_PicoRV32 IP ¥ it

—- A, iRk, PEAEEAE R4 SPI-Flash Memory R #.Ih g B AE {4
BT S A

2. TF# T H Programmer, & Device configuration, #AME4E & 15
A

3. Gowin_PicoRV32 #f-gmfE it
- MCU boot and run in external Flash:
5 X config.h %% X: #define BUILD_MODE BUILD_XIP
% £ sections_xip.lds /£ A Flash 4% 2%
- MCU boot from external Flash and run in ITCM
5 X config.h %% X #define BUILD_MODE BUILD_BURN
1%+ sections.Ids 1F 4 Flash 45
- WA AR T Binary S
4. F#E. I H Programmer, AC# Device configuration, F#EH4-gmfE i1t
Binary 314

4.4 T&

T E Programmer F4# H 7712, 152% SUG502, Gowin
Programmer /4 )55 »

4.4.1 THEERITERHE

Gowin_PicoRV32 fifi{f- ¥k it 4 A4 v 4t SPI-Flash Memory T %2l
FRVRRE A AL I SO, 8 T # C E. Programmer T #8344 A 3 S04

lﬁ%zﬂ?iﬂ#xﬁf “Tools > Programmer” & T. &4~ “Programmer”
W), T F#H T H Programmer.

1% F¢ Programmer 32 5.4~ “Edit > Configure Device” 8 T HA*
“Configure Device” (“#), 4TH Device configuration.

R KRR R Kk FPGA 7= 8, T ORIl & K 4-7 Frs.
“Access Mode” THi%$, i%E#H “External Flash Mode” %,

“Operation” T 513 , 1% £%“exFlash Erase, Program thru GAO-Bridge”
o “exFlash Erase, Program, Verify thru GAO-Bridge” £ 1ii;

®  “Programming Options > File name” &1, 5| N7 E N4 mELE 5T
EY LT
“External Flash Options > Device” 1, #%# “Generic Flash”;
“External Flash Options > Start Address” #£3i, ¥ & 4 “0x000000”;

Wi “Save”, FERAEABETHRD IR SO T B D &

IPUG913-1.6 17(21)
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4 J 41 SPI-Flash Memory T #75%:

4.4 F#

& 4-7 REESKH&E Device configuration

W Device configuration ? >

IPUG913-1.6

Deviee Operation
heocess Mode: External Flazh Mode -

Operation: exFlash Erasze, Frogram thru GAD-FBridgze -

exFlash Erasze, Program theu GAD-Bridge

Programming Options

File mame: |iukai/Desktop/gowin_pilcorv32impl /por/gowin_picorv3E. fs| D

User Flash Initialization

External Flash Options

Device: Generiec Flash -

Start Address: 0000000

Save Cancel

WR T RARARE, Arora V FPGA 728, T ok i & & 4-8 Frs.
“Access Mode” FHi%|#, k£ “External Flash Mode 5AT” &1,

“Operation” F #1413 , % ##“exFlash Erase, Program 5AT "u{“exFlash
Erase, Program, Verify 5AT” &1

“Programming Options > File name” &3, 5| A\ 75 2 Nk A% 1+
i SCA 5

“External Flash Options > Device” i1, % “Generic Flash”;

“External Flash Options > Start Address” %1, % & vy 0x000000;
Hify “Save”, SERUEARR TSRS T BULE DI & -

18(21)




4 J 41 SPI-Flash Memory T #75%: 4.4 F#,

[%] 4-8 Arora V Device Configuration

4 Device configuration ? >

Device Operation
Access Mode: External Flash Mode GAT -

Operation: exFlash Erase, Program BAT b

exFlash Erase, Program BAT

Frogramming Options

File name: |iukal/Desktop/zowin_pileorv3Z/impl/proer/zowin_plcorviZ. fsl D

User Flash Initialization

External Flash Options

Device: Generic Flash -

Start Address: Oz000000

Save Cancel

5% Device configuration j&, .t Programmer . HA4%
“Program/Configure” ( =), T HMEF ST HDI -

442 THRHEmIZRIT Binary X
5E % Gowin_PicoRV32 A gufE Wit , 7= A= A g it Binary 214,
ff N # T 5 Programmer, TF#E#H 497215 Binary XU

GMD -, s S 542 Run > Programmer 7% 1. 2 #“Programmer”
(4, FTJF Programmer,

H.i; Programmer 3254~ “Edit > Configure Device” 5 T HA*
“Configure Device” (**), FTJt Device configuration.

WRFF R RE KR FPGA 7=, THGETACE, WK 4-9 Fis.
“Access Mode” T#Hi¥3, i%E# “External Flash Mode” %,

“Operation” THi%l%, i%EFE “exFlash C Bin Erase, Program thru
GAO-Bridge” &} “exFlash C Bin Erase, Program, Verify thru
GAO-Bridge” %,

® “FW/MCU/Binary Input Options > Firmware/Binary File” #£1i, 5| N7
EN SRR AR m AR B Binary S
“External Flash Options > Device” #1, % “Generic Flash”;
“External Flash Options > Start Address” ¥1i, 1% & “0x400000”;

M “Save”, FEMIHSmFEBITT Binary SO T HUE DI E .

IPUG913-1.6 19(21)




4 J 41 SPI-Flash Memory T #75%: 4.4 F#,

A 4-9 REBZR& Device configuration

W Device configuration ? x

Device Operation
hocess Mode: External Flash Mode -

Operation: exFlazh C Bin Erase Program thru GAD-Bridze b

exFlash C Bin Erase, Frozram thea GAD-Bridgze

External Flash Options

Devica: Generic Flash -

Start Address: 0x400000 |

FY/MCUABinary Input Options

Firmware/Binary File: L’desktop;’mcu_test,fpicorv32_fpicorv32_demo.bin| D

Save Cancel

R KRR E, Arora V FPGA 728, TNaEoERCE, W& 4-10 Fir.
® “Access Mode” THi%lZk, #%&F “External Flash Mode 5AT” i,

® “Operation” FHi5%, ## “exFlash C Bin Erase, Program 5AT”
o}, “exFlash C Bin Erase, Program, Verify 5AT” %7,

® “FW/MCU/Binary Input Options > Firmware/Binary File” i£3, 5| N\ 7%
E RN FE BT Binary S
“External Flash Options > Device” £, #%# “Generic Flash”;

“External Flash Options > Start Address” &3, %MEAN[F Arora V
FPGA F= ik B N “0x600000” (138K. 75K F= k). “0x400000 (60K
FEED 7L “0x100000” (25K 72D,

M “Save”, SEMIHSRFEBITT Binary SO LTI E .

IPUG913-1.6 20(21)




4 J4h SPI-Flash Memory T #75%:

4.5 & 4

[#] 4-10 Arora V Device configuration

W Device configuration

Device Operation
hocess Mode: External Flash Mode BAT

Operation: exFlazh C Bin Erase, Frogram SAT

exFlash C Bin Erase, Frogram BAT

External Flash Options

Device: Generio Flash

Start Address: OxE00000

FWAMCU/Binary Input Options

Firmware/Binary File: fdesktopfmcu_testfpicorv32fpicorv32_demo.]:ni.n| .

Save

4.5 EFFHE

IPUG913-1.6

56 /% Device configuration J5, i Programmer T. Hf=
“Program/Configure” (=), F#EHIFmfEi% T Binary 31

JZEE (Arora) FJk FPGA 7=
Arora V FPGA 7= i
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