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MCU SCRf¥ i AHB 282 1 s

MCU 375 Fi4h SPI-Flash T # i iz47;

MCU #5415t %% SPI-Flash 2. 5 FHEE D RE

MCU 7 ¥F Hardware Stack Protection #1 Trap Stack Overflow I

2020/06/01

1.2

SCRE MCU AT S AT RE

W58 MCU W% P ITALBE T RE

4k MCU %454
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1.3

M kR 2E4 T H SynplifyPro;
3 FPGA A RRA 5
T SRR

2022/02/11

1.4

1441 makehex 1 mergebin J5 %3 % ¥t




= 5 i
= RO iii
S = ;S iv
(I = 2 1
2 AR AR ITCM IR ..o 3
b2 T/ 2 = NSRS 3
A SRR 3
2.3 DI ettt ettt e et b et e b et e e beeta e beeaeeteebeentesreetes 3
2. RAETI E oot b et be et it e be e e tesbe et e areetes 4
Do = o Yo 1LY [ T = ot 4
2.4, 2 Flash BE L 2RI B oo e iee ettt ettt e et e et e s et e et e e te e eteeateeste e et e e e e te e reentaearaeaaaeas 4
2.4.3 B HSTAFFEIRICE oo oooveveeeeeeeee et 5
R o SO 5
2.6 JE T AR oottt bttt 5
2.7 BT oottt 5
3 AIFBABIE BRI oo 6
Bl B T ettt 6
B.2 A BH oot 6
KT T oy AU 7
KT T I = o Yo Y foe L= i OO 7
3.3.2 POSt-Place File TILE .......cveeeeeeeeeeecee ettt ettt et teete e te e eaeete e e eteereeeaeanens 7
B BRI oottt n s 8
3.4.1 BOOt MOGE TIL T ..ot en e n s nnees 8
B4.2 FIasSh BEHE BT E ..ottt 8
343 HTH SCFRE I E oo 9
R TR 1 - 9
KT T 5 TP 9
KT T N 10

IPUG913-1.4




%

B8 TT T I oottt ettt 10
3.7 B T oottt 10
4 FHb SPI-Flash FTEUBFITTIE «.oooocceceeeeeeeee e 11
I Vi TP 11
4.1.1 BOOt MOGE T ...t n e eenenean 11
4.1.2 Flash BEEBILE ..ot 12
N vl TP 13
4.2.1 BOOt MOAE LB ... s st n s eenenean 13
4.2.2 DUAl-PUIPOSE PN FIL B ...cviieieeeeeee ettt ettt ettt et et e re e ere e, 14
O T 7 a1 -SSRSO 14
B4 T oottt 15
.41 FIRBEAE BT ITE AL oottt 15
4.4.2 FEITAEBE ZHEH] BIN STIE (oo, 16
A5 B BRE oottt ettt 17

IPUG913-1.4




SIEES

B H %

P 2-1 Boot Mode LK ITCM FIZAMEBLE ..oveveveveeeeeieteee ettt 3
P 2-2 BOOt MOGE TIEE .....oooiveveeiieietete ettt s et s st s et se st s s et sene e 4
P 2-3 Flash BEFZ A IZRTIEE ovovvieeeeee ettt ettt st 4
P 3-1 Boot Mode LK ITCM FIZAMEBLE ..oveveveveeeeeieteeseetee ettt 7
P 3-2 BLBAT JATELE POSP T ..ottt ettt ee ettt ee et en ettt n et ene e 8
P 3-3 BOOt MOGE TIEE ..ottt ettt e bbbt et se ettt s s s b 8
e B P T It LT R 9
B 3-5 A FHAE G AR BT A LE VLT H oo, 10
P 4-1 BOOt MOGE TIEE .....ooeveveeeieietee ettt sttt b s ettt s ettt s st b e 11
P 4-2 BOOt MOGE TIEE ..ottt ettt e bbbt se st b s s s b 12
Rl P TS It L R 12
B e P Y I LT U 13
4-5 BOOt MOAE TIL B .......vveeeeeeteteee ettt ettt e et ettt ae st et et e s es et sn s et ese s enne 13
4-6 T B DUAI-PUIPOSE PN ...ttt n et n e 14
B 1LY ToT -l ot ) T iTe 18 =Y T ) o ST 15
B LY ToT ol ot ) Vil 18 =Y ) o ST 16

IPUG913-1.4 iii




RHZ

RHEX

2 3-1 MErgebin T2 JEBHL oottt 6

IPUG913-1.4 iv




1 NI
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].'Filifa‘?zk:

Gowin_PicoRV32 S Ff =M/ F i v AR AT i fE et h 8057
1. Mg A BGOSR, PEURE I it R Ak & ITCM 1I4)4A

(8

a)

Gowin_PicoRV32 # 44w FE % it

— % Y config.h %5E Y #define BUILD_MODE BUILD_LOAD
- [t sections.lds 1A Flash 5% 2%

- YmiEm AR R R BIN SCHF

b) {H makehex T EM v vt kil BIN ST+ 7S kil g
XA ram32.hex;

c) IP Core Generator /“/:: Gowin_PicoRV32 [JtffFik i, Bl & 154
Fhigas ITCM:
- Boot Mode ##t MCU boot and run in ITCM 75 =
- ITCM Initialiaztion File 5\ b).# ram32.hex Cf4-4E A4 ITCM

WIHHAE

d) Zi&. AR, A ASE AT g AR B AR AR BT R R B T AR
A

e) Programmer T #A {5 T HAG I St

f) BIREFRGRERITE, EHIAT a).~e)..

2. BIRMAHRERT AR AR BT i BIN SCEERIRE AR B 7= A i A
PR AL S A
a) MRAENAHFER, FLEITE 1774 Gowin_PicoRV32 A {51 Hi5 i 3

b)

14} Post-Place File, 154 A WEAE 5 Hrag sk, M e i 2R H i
ST HE T

B35 Gowin_PicoRV32 # - gmAs kit
- %€ X config.h %5 X#define BUILD_MODE BUILD _LOAD
- [ ® sections.lds /£~ Flash %428

1(17)




1 NI

- WRIESAHFER, FEHH R
- YmBE AR AR k] BIN ST

c) ¥ mergebin T EA&FE8 511 3] BIN SCHA1 a) i 2F % 115
WA

d) FHES AT G AE BT FE AR LT S R (R B AR T A SO A 5

e) Programmer T#& I 5 KB AR LF BTG S

f) BREFTGRERITE, EHHAT b)~e).

3. Jr4h SPI-Flash T8 g fE v vt AE R e vk — I BIN SCf

a) IPCore Generator j=4: Gowin_PicoRV32 Hiff ¥ itH, &4
7t 2% ITCM:

- Boot Mode %% MCU boot and run in external Flash z{ MCU
boot from external Flash and run in ITCM 75 =

b) Gowin_PicoRV32 i} it 4 2 A F 4k SPI-Flash TN =3I Dhfg
(R R TR AL ST A 5

c) Programmer A48 T HID I SCHES
d) Gowin_PicoRV32 ¥ f-2mfs it

- MCU boot and run in external Flash
7€ X config.h 7 & X #define BUILD_MODE BUILD_XIP
fic & sections_xip.lds 14 Flash 5%

- MCU boot from external Flash and run in ITCM
%€ X config.h 7 5 X #define BUILD_MODE BUILD BURN
il & sections.lds 1} Flash 5425

- YA AR k] BIN SO
e) Programmer T #HFgm AR50 AR B AR AR T k] BIN 32

IPUG913-1.4 2(17)




2 kg Ae i A E AT ITCM A14R1E 21 BHETH

2%#%%55@&1’@'9@# ITCM #1ig{&E

21 4T R

Windows:
Gowin_PicoRV32\tool\makehex\bin\makehex32.exe

|
IS R R E iRt T A http://cdn.gowinsemi.com.cn/Gowin PicoRV32.zip

22 LB H

Windows: makehex32.exe bin-file

23 EHACLE
IP Core Generator H'fit & Gowin_PicoRV32 Itf, W4T JF ITCM Bl &
T
“Boot Mode” i%&#% “MCU boot and run in ITCM” R
“|ITCM Initialization File” &7 5 N 844w F2 % 1H % S04 “ram32.hex”
SCAFAE N ITCM FI91a6ME, Wi 2-1 fis.
2-1 Boot Mode L& ITCM #IMAEEE

ITCM

ITCM

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
Configuration
ITCM Size: 32KB  ~
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: [C:/Users/liukai/Desktop/pre_builtjram32.hex| | ..

Gowin PicoRV32

3(17)

IPUG913-1.4


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

2 kg Ae i A E AT ITCM A14R1E

2.4 PARCE

24 RHECE

2.4.1 Boot Mode Bt &

7€ X config.h 7€ X : #define BUILD_MODE BUILD_LOAD, i 2-2
Fﬁ/j—:\‘o

& 2-2 Boot Mode Ft &

[h configh &2

FE

13

Copyright (C) 2014-2022 Gowin Semiconductor Technology Co.,Lid.[]

14 #ifndef CONFIG_H_
15 #define CONFIG_H_

16

17 //User configures MCU boot mode

B W R ® W00 MWWk RS

LWL bl L L L Ll R R RI RS R PRI RI R R R

frg=:)

#define BUILD_LOAD @
#define BUILD_BURN 1
#define BUILD XIP 2

#define BUILD_MODE BUILD_LOAD

sections.lds
sections.lds
sections_xip.lds

,

* sections_debug.lds is for debug.

/

#endif /* CONFIG_H_ */

2.4.2 Flash $#%R[EE
GOWIN MCU Designer (V1.1) GNU RISC-V Cross C Linker Z#{(liC &

IPUG913-1.4

EP’

¥ “sections.lds”
2-3 Flash 55K E

MCU boot fro

BUILD_LOAD : MCU boot from and run in ITCM
* BUILD BURN : MCU boot from external flash and run in ITCM

* BUILD_XIP : MCU boot from and run in external flash

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

//must match with hardware ipcore

YEN Flash #4245, W&l 2-3 Fias.

B Tool Settings &) Toolchains M Devices # Build Steps Build Artifact Binary Parsers @ Erf * | "

v

v @

v

v®

v

v @

@ Target Processor
(£ Optimization

2 Warnings

(# Debugging

GNU RISC-V Cross Assembler
(2 Preprocessor

# Includes

# Warnings

& Miscellaneous

GNU RISC-V Cross C Compiler
@ Preprocessor

2 Includes

# Optimization

# Warnings

# Miscellaneous

GNU RISC-V Cross C Linker
# General

(# Libraries

& Miscellaneous

GNU RISC-V Cross Create Flash Image
# General

GNU RISC-V Cross Create Listing
& General

GNU RISC-V Cross Print Size
# General

Script files (-T) & 5 &8

Do not use standard start files (-nostartfiles)

[1Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

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

[JOmit all symbeol information (-s)

4(17)




2 kg Ae i A E AT ITCM A14R1E 2.5 witiie

243 X HRALE

2.5 iR

1.

2.6 &

2.7 &t

IPUG913-1.4

GOWIN MCU Designer (V1.1) %% Gowin_PicoRV32 {442 %t

FEAE AR gk BIN SO

4
5
6.
7
8

i21T makehex32.exe bin-file, =475k B% 4 ram32.hex.

Gowin_PicoRV32 ¥ -4 it

- config.h 3 X#define BUILD_MODE BUILD_LOAD:;
- [ E section.lds 1£°4 Flash 8%

- YmiEPE AR ] BIN SO

- 18417 makehex32.exe, A+ NEEH| G SO ram32.hex, TEHN
Gowin_PicoRV32 f#f} &1t H ITCM 414614 «

Gowin_PicoRV32 i} 11

~  Boot Mode it & &y MCU boot and run in ITCM;

- ram32.hex {7y ITCM FIHI451H -

F=4: Gowin_PicoRV32 {1t , 54t Gowin_PicoRV32 Top Module,
EEREH Pt

WNER 2 SRR 2 5K 5

i ] GowinSynthesis®%: 5, 7oA MR A

i/ Place & Route i JaffiZk, 7 AEREAE BTG SO

i/} Programmer F#;

B wAE RO R, AT Bk 1~7.

GW1N-9/GW1N-9C/GW1NR-9/GW1NR-9C
GW2AN-9X/GW2AN-18X
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
GW2A-55/GW2A-55C/GW2AN-55C

Gowin_PicoRV32 {1 ] makehex T B~ % J5 5 FREAE A #5422
it RN N 25 it
Gowin_PicoRV32\tool\makehex\ref _design\fpga_ref_design
Gowin_PicoRV32\tool\makehex\ref _design\mcu_ref_design

5(17)




3 BTG AE B AN RE AT

31T A

31 IR

Windows:

SHRG R MBS

Gowin_PicoRV32\tool\mergebin\bin\mergebin.bat

I R R A T A
http://cdn.gowinsemi.com.cn/Gowin PicoRV32.zip

32 B SEH

Windows:

mergebin.bat

mergebin B4 T Ha 4 M SHL:

call posp_parse.exe posp-file itcm-size gwsyn

call merge_bit.exe bin-file BramLoc.txt fs-file
Horfin % L ZHatid ik 3-1 s .
%% 3-1 mergebin SRS

SH

Eiiipay

posp_parse.exe

fEAT AT AT P2 AR 1) posp LA, AER ITCM H BSRAM 47
BEE, 350k BramLoc.txt H.

posp-file

posp X4, XA E TREA—E, ¥ E4N posp.

itcm-size

Gowin_PicoRV32 1] ITCM Size (KB)
1. % ITCM %8 % 64K Byte, Mi%Z4H 64.

gwsyn

fe 44 T A GowinSynthesis®.

merge_bit.exe

49 Gowin_PicoRV32 14 # 1+ A1 8 /4w 2 13 1t

bin-file

Gowin_PicoRV32 # At s vt 7= A Ak vt h — ik i) BIN
A

BramLoc.txt

posp_parse.exe ;=4 1) ITCM A Jaifr B 15 & SC4F

fs-file

Gowin_PicoRV32 T4 it = A= g F e g i SC A

B H AR IRFE BT = 2R (AT 3 BIN S-SR A 15 T = A g

IPUG913-1.4
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http://cdn.gowinsemi.com.cn/Gowin_PicoRV32.zip

3 G A G R B A B 3.3 A E

PR S, 7 A BT R A 8 R IR SC A
mergebin.bat £ A2 o, ARYE SLBR 7 RAE2 20 Z 2L posp-file.itcm-size
bin-file. fs-file.

3.3  EHELE

PR 2 775 1 774 Gowin_PicoRV32 gkt , 254 A R A 26,
P2 AR RE AR RS SO K Post-Place File, R BEAEEFa=k, NHEE
TR AF 5 TR VAL ST AN P BT

R A iR T JE, R EARAE H mergebin T E A& JF Lid
#uﬁﬁ%mi#%ﬂla\ﬁ%ﬁEﬁ?}“\1¢u1+~ﬁ%J BIN 1.

3.3.1 Boot Mode BiL &
IP Core Generator H'fit & Gowin_PicoRV32 It}, W4T JF ITCM Bl &

T
“Boot Mode” %3¢ “MCU boot and run in ITCM” 7=,

“ITCM Initialization File” 5 NHA4-gmFE 5 177 AR 1 BAE SCAH:
“ram32.hex” XHAEN ITCM K946, WE 3-1 AR,

3-1 Boot Mode AKX ITCM #3AEEE

ITCM ? X

A
g

ITCM

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
Configuration

ITCM Size: 32KBE ¥

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:,-’UsBrs,n’liukai,-’DechtopfprE_builtframSZhex‘

Gowin PicoRV32

Cancel

3.3.2 Post-Place File it B
Gowin_PicoRV32 fi#f4i i1+, Pt E Ui Place & Route 5% T [1)
Generate Post-Place File FI{E 1% &N True, 724 posp XfF, 1EN
posp_parse.exe ZE{ 1] posp A, WK 3-2 Fix.

IPUG913-1.4 7(17)




3 BTG AE B AN RE AT

3.4 BATHLE

& 3-2 it EMEMH L posp ER

W Configuration

General
v Synthesize
General
~ Place & Route
General
Unused Pin
Dual-Purpose Pin

BitStream

X
Place & Route
Category: |All - Reset all to default
Label Value ol
Generate SDF File False
Generate Constraint File of Ports False
Generate IBIS File False
Generate Post-Place File _
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
Renart Auta-Placed 10 Infarmation False hd

Generate Post-Place File. Default: *.posp

34 RHECE

3.4.1 Boot Mode it &

Cancel Apply

BL & config.h 7 %€ X : #define BUILD_MODE BUILD_LOAD, K| 3-3

B

& 3-3 Boot Mode Bt E

[B] config.h &2

am * Copyright (C) 2014-20822 Gowin Semiconductor Technology {o.,Ltd.[]

14 #ifndef CONFIG H_
15 #define CONFIG_H_

w
#define BUILD_LOAD @
#define BUILD_BURN 1
#define BUILD_XIP 2

sections_debug.lds

s

#endif /* CONFIG H_

3.4.2 Flash $&15# 8 E

W00 W G R R @ W0 0w G U e LR S WO GO -

LWL LW L WL L b R R BRI RI R R RS PRI R R

"

/i
,

/i

is

ser configures MCU boot mode

* BUILD_LOAD : MCU boot from and
sections.lds

* BUILD BURN : MCU boot from external flash and run in ITCM
* sections.lds

* BUILD_XIP : MCU boot from and
* sections_xip.lds

/ MCU boot

iCU boot
MCU boot

#define BUILD MODE BUILD_LOAD /1

run in ITCM

run in external flash

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

must match with hardware ipgore

for debug.

GOWIN MCU Designer (V1.1) GNU RISC-V Cross C Linker Z%{liC &
W, %4 sections.Ids 1F 4 Flash #4225, 1K 3-4 AR,

IPUG913-1.4
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3 BTG AE B AN RE AT 3.5 itiiiE

[ 3-4 Flash $53E2500 8

i Tool Settings i) Toolchains M Devices # Build Steps Build Artifact Binary Parsers @ Err * | *

(2 Target Processor Seript files (-T) & & &8
# Optimization
(# Warnings

& Debugging

w @) GNU RISC-V Cross Assembler
@ Preprocessor
# Includes
(2 Warnings
(# Miscellaneous

v ) GNU RISC-V Cross C Compiler
@ Preprocessor
# Includes
(2 Optimization
(# Warnings
(# Miscellaneous

v ) GNU RISC-V Cross C Linker
(% General
(2 Libraries
# Miscellaneous

v @) GNU RISC-V Cross Create Flash Image
2 General

~ B GNU RISC-V Cross Create Listing
(2 General

v B3 GNU RISC-V Cross Print Size
(2 General

[ Do not use standard start files (-nostartfiles)

[JDo not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

[“IRemove unused sections (-Xlinker --gc-sections)
[1Print removed sections (-Xlinker --print-gc-sections)

[ Omit all symbol information (-s)

343 MEXAHRARLE

GOWIN MCU Designer (V1.1) %41 Gowin_PicoRV32 B 4mfE kit
PRA R AR ] BIN SO
3.5 Witz
3.5.1 &3
1. AMRAENH TR, %8 2 S5 1, 74 Gowin_PicoRV32 4 it

i S I Post-Place File, U1REATBEAF B K, E E 1 Fise i
R SCAE AN 50T 5

2. ¥ Gowin_PicoRV32 Mg Lk it
- % X config.h %5E 3: #define BUILD_MODE BUILD_LOAD
- [# sections.lds 1f°4 Flash 42 4%
- RYEM TR, SRR A B
- gmiE AR BT R BIN SO
3. AR¥ESLBRM &0 mergebin.bat, 41T mergebin.bat, & H-EEAE B

A AR B TR SO RN G A i AR AR AR et kAR BIN ST,
PRAE AR BT RS R SC Al 3-5 F

4. FREFHAmE A, BT 3~4.

IPUG913-1.4 9(17)




3 BTG AE B AN RE AT

3.6 & H w4

3-5 ARG mER HA L AR

[Replace new bsram

3.5.2 %}

3.6 B4

3.7 &gt

IPUG913-1.4

R28L71
R28I61
Ri18[41
R28I51
R18L31
R28[41
R46[21
R18L21
R28IL31
R461[11
RiB8I[11
R28IL21
R46[A]
Ri8[Aa]
R28I11
R281[A1

value
value
value
value
value
value
value
value
value
value
value
value
value
value
value
value

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

SUCce
SUCCE
EUCCE
EUCCE
succe
Succe
SUCce
EUCCE
SUCCE

W oW W oW o W R
[ T R T I - T ]
L T T T T S '

SUCCe
SUCCe
SUCCEe

SUCCE

=
SUCCESS .

=

=

EUCCEES .

SUCCESS .

init value map to file new_gowin
Build bsram init value replace completed.

_picorvd2._fs...

SERE TG, 4 N8 T B Programmer, T #H5 BRI RS0 SO

N# T H Programmer FIfH777%, 1529 SUG502, Gowin
Programmer /4 /' 75/«

GW2AN-9X/GW2AN-18X

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
GW2A-55/GW2A-55C/GW2AN-55C

Gowin_PicoRV32 {1 ] mergebin T. E. N % J5 1= BRI E A1 842 2%
Wb, WS N ST

Gowin_PicoRV32\tool\mergebin\ref design\fpga_ref design
Gowin_PicoRV32\tool\mergebin\ref _design\mcu_ref design

10(17)



http://cdn.gowinsemi.com.cn/SUG502.pdf
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 R#% & 5h 54 4.1 AR E

4)4‘ 4d SPI-Flash T Ba1A%

41 HHEE
4.1.1 Boot Mode Bt &

IR Gowin_PicoRV32 fifi 41511+, Boot Mode Fit &y MCU boot from
external Flash and run in ITCM 775, M| Gowin_PicoRV32 # {2 ¥k 11
config.h #1, & X#define BUILD_MODE BUILD_BURN, #1[& 4-1 s

[ 4-1 Boot Mode B2 &
config.h &2
4@ * Copyright (C) 2014-2822 Gowin Semicenductor Technolegy Cg.,Lid.[]

14 #ifndef CONFIG_H_
15 #define CONFIG_H_

17 //User configures MCU boot mode

18 /
19 * BUILD_LOAD : MCU boot from and run in ITCM
28 * sections.lds
* BUILD_BURN : MCU boot from external flash and run in ITCM
* sections.lds

.1lds
BUILD_XIP : MCU boot from and run in external flash

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

$o3 #define BUILD_BURN 1 // MCU boot from external flash and run in ITCM, must use sections.lds as linker seript!
29 #define BUILD_XIP 2 // MCU boot from and run in external flash, must use sections_wip.lds as linker script!
31 #define BUILD_MODE BUILD _BURN  //must match with hardware ipcore
34 * sections_debug.lds is for debug.

37
38 #endif /* CONFIG_H_ */

W% Gowin_PicoRV32 fififf 151+, Boot Mode FL & & MCU boot and
run in external Flash 5 2, Il Gowin_PicoRV32 # 4w fE it config.h w1,
% Y#define BUILD_MODE BUILD_XIP, #1& 4-2 i,

IPUG913-1.4 11(17)




4 54 SPI-Flash F#E3h )71

4.1 HAFRCE

[&] 4-2 Boot Mode BL B

[ config.h ¥
Copyright (C) 2014-2022 Gow

14 #ifndef CONFIG_H_
#define CONFIG_H_

17 /[/User configures MCU boot mode

: MCU boot from and

BUILD LOAD
* sections.lds

28a

21 * BUILD BURN : MCU boot from exter

22 sections.lds

23 * BUILD_XIP : MCU boot from and

24 * sections_xip.lds

25

26 * */

27 #define BUILD_LOAD @ // MCU boot f
F2e #define BUILD_BURN 1 MCU boot f

29 #define BUILD XIP 2 // MCU boot T

3@

31 #define BUILD_MODE BUILD_XIP //m

3z

33

34 * sections_debug.lds is for debug.
35 *

36

37

38 #endif /* CONFIG_H_ */

4.1.2 Flash $&E3E2_ R E

in Semiconductor Technolegy Cg.,Ltd.[]

run in ITCM

nal flash and run in ITCM

run in external flash

rom
rom
rom

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

ust match with hardware ipcore

script!

115 Gowin_PicoRV32 {4154+, Boot Mode it & & MCU boot from
external Flash and run in ITCM 77z, Il GOWIN MCU Designer (V1.1)
H1 GNU RISC-V Cross C Linker i T [ii & sections.lds 174 Flash 4% %%,
K 4-3 fiizs: "${workspace_loc:/${ProjName}/src/sections.lds}”.

[ 4-3 Flash $$#E=R00E

% Tool Settings

% Toolchains M Devices # Build Steps

Build Artifact BinaryPa * | *

(2 Target Processor
(2 Optimization
# Warnings
(# Debugging
v B3 GNU RISC-V Cross Assembler
@ Preprocessor
& Includes
2 Warnings
# Miscellaneous
v B3 GNU RISC-V Cross C Compiler
& Preprocessor
# Includes
(& Optimization
& Warnings
(# Miscellaneous
~ %5 GNU RISC-V Cross C Linker
(% General
# Libraries
# Miscellaneous

( General

v B3 GNU RISC-V Cross Create Listing
(# General

~ B3 GNU RISC-V Cross Print Size
# General

w 3 GNU RISC-V Cross Create Flash Image

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-secti

[ Omit all symbol information (-s)

> € >

IR Gowin_PicoRV32 fifi {41511+, Boot Mode fit & y MCU boot and
run in external Flash 77, Il GOWIN MCU Designer (V1.1) # GNU
RISC-V Cross C Linker £ fic & sections_xip.lds {E°A Flash #f#:8%, &

IPUG913-1.4
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4 54 SPI-Flash F#E3h )71

4.2 iR E

4-4 fir7: "${workspace_loc:/${ProjName}/src/sections_xip.lds}".

[E] 4-4 Flash $EiEsERiE

i Tool Settings & Toolchains M Devices # Build Steps

Build Artifact Binary Parser| * | *

(& Target Processor
& Optimization
(& Warnings
# Debugging
v B3 GNU RISC-V Cross Assembler
@ Preprocessor
# Includes
& Warnings
(# Miscellanecus
v 83 GNU RISC-V Cross C Compiler
@ Preprocessaor
2 Includes
# Optimization
# Warnings
& Miscellaneous
w 3 GNU RISC-V Cross C Linker
& General
# Libraries
& Miscellaneous

& General

~ 3 GNU RISC-V Cross Create Listing
# General

w B3 GNU RISC-V Cross Print Size
(% General

w 3 GNU RISC-V Cross Create Flash Image

Script files (-T) & w &

ame}/sre/sections xip.

[#] Do not use standard start files (-nostartfiles)
[1Do not use default libraries (-nodefaultlibs)
[JMNo startup or default libs (-nostdlib)

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

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

[JOmit all symbol information (-s)
<

4.2 EHECE

4.2.1 Boot Mode it B

IP Core Generator At & 7# 4 Gowin_PicoRV32 i itidfer, Xl
7 ITCM Bt & L1, “Boot Mode i £“ MCU boot from external Flash and
run in ITCM” 8¢ “MCU boot and run in external Flash” 77z, i/ 4-5 fir

7N o
4-5 Boot Mode fit B

S ITCM

ITCM

o spi_clk >
— clkn
o spican e
o spimosi [
—P reetn in
o spimso [dHe

Gowin PicoRV32

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.

IPUG913-1.4

Options
Configuration
ITCM Size: 32KB ~
Boot Mode: ® MCU boot from external Flash and run in ITCM
(O MCU boot and run in external Flash
(O MCU boot and run in ITCM

ITCM Initialization File:

Cancel

13(17)




4 4k SPI-Flash R#% & 5h 54 4.3 i iAE

4.2.2 Dual-Purpose Pin ft &

Gowin_PicoRV32 fifif- i itHr, BLE i “Place & Route >
Dual-Purpose Pin” fic & MSPI il i 11, &l 4-6 Fix.
4-6 i E Dual-Purpose Pin

Ay Configuration *

Dual-Purpose Pin

[ Use JTAG as regular 10

v Synthesiz:
Use S5PI as regular 10
Genera |
~ Place & Route Use MSPI as regular 10
Genera | [J Use READY as regular 10
Unused Pin [[] Use DONE as regular IO

[ Use RECONFIG_N as regular 10

Use 12C as regular 1O

4.3 WitRiE
1. Gowin_PicoRV32 ikt

-  Boot Mode %+ MCU boot from external Flash and run in ITCM &
MCU boot and run in external Flash 77 =%,

- PHHEHA RS SPI-Flash NS 3 Dh g A B H i SO
2. Programmer fit & Device configuration, N8 {4 B HAG i SO
3. Gowin_PicoRV32 M- it
- MCU boot and run in external Flash:
5 Y config.h % X #define BUILD_MODE BUILD_XIP
fic & sections_xip.lds 1> Flash 5%
- MCU boot from external Flash and run in ITCM
5 ¥ config.h %25 X #define BUILD_MODE BUILD _BURN
it & sections.lds 1y Flash %45
= YmPE AR BT ] BIN SO
4. Programmer fit. & Device configuration, N4k % 1T — ik BIN 344

IPUG913-1.4 14(17)




4 Jr4b SPI-Flash R # )5 8h 771 4.4 F#k

4.4 T
T~ T H Programmer B 771k, 1EZ% SUG502, Gowin
Programmer /# /15 % .
4.4.1 THEERITBRXHE

Gowin_PicoRV32 f#ff it 4 BA F 4k SPI-Flash "~ 4¢3 2h D e 1
TSI s, 8 T T A Programmer %

IEATE & IR N4 B Programmer, i Programmer SZEF
“Edit > Configure Device "5 T.EL#“ Configure Device ”( ), $T7F Device
configuration.

“Access Mode” THi%#, %&£ “External Flash Mode” &,

“Operation” THi%|F, %#E “exFlash Erase, Program thru
GAO-Bridge ” &}, “exFlash Erase, Program, Verify thru GAO-Bridge ” 1% »

“Programming Options > File name” &I, 5 N2 N
T3 S A
“External Flash Options > Device” £, R 5 &M E, Flash it A

KAEFE, W~ DK-START-GW2A18 V2.0 F & #i il & Winbond
W25Q64BV.

“External Flash Options > Start Address” %3, ¥ & & “0x000000”.
¥ “Save”, WK 4-7 Fis.

4-7 Device configuration

W4 Device configuration ? x
Device Operation
hecess Mode: External Flazh Mede -
Operation: exFlazh Erace, Program theu Ga0—Bridze -

exFlazh Erase, Frogram thru GAO-Bridgze

Programming Options

File name: [T_GWZAIE_V2 0/zowin_pleorvi2/impl/por/zowin_picarv3e. Es| D

Uszer Flash Initialization

External Flash Options

Tevice: Winkond WERQE4EY -

Start Addvess: 0000000

Save Cancel

5¢ /i Device configuration J&, i Programmer T HA*
“Program/Configure” ( ©0 ), SEME & THG IR SO T 3.

IPUG913-1.4 15(17)



http://cdn.gowinsemi.com.cn/SUG502.pdf
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 Jr4b SPI-Flash R # )5 8h 771 4.4 F#k

4.4.2 TEHREET=i#H BIN X
5E % Gowin_PicoRV32 # A gmfE st it, rFeA it — it BIN SCF,
f# Fil Programmer ~#% Gowin_PicoRV32 %5 i+ — 3 BIN 3£,

GOWIN MCU Designer (V1.1), H#ZHEF: “Run > Programmer” &%
THF “Programmer” (%), $TFF Programmer.

.7 Programmer 24 “Edit > Configure Device” 8 T2
“Configure Device” (“*), FTJI Device configuration.
“Access Mode” THi%l#, iL## “External Flash Mode” &7,

“Operation” THi5%, iEFE “exFlash C Bin Erase, Program thru
GAO-Bridge” 8% “exFlash C Bin Erase, Program, Verify thru GAO-Bridge”
BT o

“FW/MCU/Binary Input Options > Firmware/Binary File” &%, S
7 BN R AR st k] BIN 30

“External Flash Options > Device” £, R 5 &M%, Flash it A
KRS, WnE = DK-START-GW2A18 V2.0 H A% Winbond
W25Q64BV.

“External Flash Options > Start Address” 13, ¥ & & “0x400000”.
Hidi “Save”, W1 4-8 Fis.
4-8 Device configuration
% Device configuration 7 X

Device Operation
hocess Mode: External Flazh Mode -

Operation: exFlash C Bin Erase, Program thru GAD-Bridgze -

exFlash C Bin Erase, Frogram thru GaD-Bridge

External Flash Optiens

Device: Winbond WEEQE4EY -

Start Address: | 0400000 |

FYACU/Binary Input Options

Firmware, /Binary File: kspacefpicorv32_demoﬂ]ebugfpicorv32_demo.bin| D

Save Cancel

5% Device configuration j&5, i Programmer . HA4%
“Program/Configure” ("), SERARM T k] BIN UM %K.

IPUG913-1.4 16(17)




4 J 41 SPI-Flash #8307 4.5 1E 8

4.5 &R

GW2AN-9X/GW2AN-18X
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
GW2A-55/GW2A-55C/GW2AN-55C

IPUG913-1.4 17(17)
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