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].'Filif:u‘)‘z%

Gowin_EMPU_M1 23 = Fibf 45 % v AR A g A2 e 1 R #8007 v

o BRAFgRRR BT AR SO, AR T ITCM TAR1{E -

a) Gowin_EMPU_M1 BA-gafEveit, rFeA ik st — @k BIN SCF;

b) f#H make_hex T.H, W&/ it — 8kl BIN TR 9 PUAS15
HEF R g S itemO. item 1. item2 Al item3;

c) itcmO. item1. item2 Al item3, {E NI ITCM BIFIAE{E S
TN

d) ZiE AR, P AT g R BT A BT R A e TR
A

e) N# L H Programmer, F#EE BRSO

o B IFAERAE RTE  A B A B ] BIN SO AIBE A Bt AR

PR AR S A

a) Gowin_EMPU_M1 f{Fiscit, A Bt im ST 1

b) Gowin_EMPU_M1 B A4gmiE i it, F=AA it k] BIN 321

c) fH merge_bit TH, &IFEAABTE ZiEH] BIN SCEFTREAF 5115
A

d) FAEEIFEAT AR BT JE BT R s TR I S A

e) TF# TH Programmer, T #A a5 B0% BRI TS ST

. b SPI-Flash T #3R w2 B vE 7= A2 B e vE — i3k il BIN 3048

a) Gowin_EMPU_M1 fi#ff i itH, ECE ITCM Size, HRIEAFEF ITCM
Size %A A1) bootload £y ITCM #I451H ;

b) Gowin_EMPU_M1 fififtixit, =4 HA F4h SPI-Flash T EI#EH
B RS ST

c) N#TH Programmer, F#EMEE R4 HOAEE B R SC1E

d) Gowin_EMPU_M1 #{hgmfEseit, F=Ai it — k] BIN SCAHs
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1 7

e) RF# T H Programmer, FEAFFE R4 A ST ki
BIN 3044
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2 Bk e AR AT ITCM MR 1E 21 AT R

2&5‘&#2&&5&1&1’@9@# ITCM #1ig{E

21 %H#ITR

® Linux: Gowin_EMPU_M1\tool\linux\make hex\bin\make hex

e \Windows:
Gowin_EMPU_M1\tool\windows\make _hex\bin\make_hex.exe

JH I R R I R A AL
http://cdn.gowinsemi.com.cn/Gowin EMPU M1.zip

22 S EY

® Linux: make_hex bin-file

e Windows: make_hex.exe bin-file

2.3 RfFicE
BOPSRRLIE, 7R B ) BIN SO

4§ F make_hex T.H, Wik hisit ikl BIN ST, &3 A1k
H) 4% R g SO itemO. item 1. item?2 AT item3.

ARM Keil MDK (V5.24 VL FRA) #Er, Bt & make_hex.exe 1FH
AT, i 2-1 s

® Run #1: fromelf.exe --bin -o bin-file axf-file
® Run #2: make_hex.exe bin-file

HAgmBEt, B 31HA make_hex.exe T.H, Pkt — 4] BIN
SRR PY A7 B A% T A S A

IPUG532-1.7 3(15)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

2 Bk e AR AT ITCM MR 1E 2.4 WA RCE

& 2-1 EEESMBIR
kA Options for Target 'led’ |E=T
Ileviu:e] Target] Dutput] Listing User IC;‘C++ ] h=m ] Linl':er] Debug ] Utilities]
Command Iterns User Command « | Stop on Exi... | 5.
[=)--Before Compile C/C++ File
[ Run#l (3] Not Specified [
[ Run#2 (23] Not Specified [
[=I--Before Build/Rebuild
[ Run#l (2] Mot Specified [
[~ Run#2 (5| Mot Specified [
w = D..il.—l."D h..il.—l
[¥ Run#1 ChKell_viWARMVARMCC\bin\fromelf.exe --bin -o led.bin .\Objects‘kled.a:ﬂ
[v Run#2 make_hex.exe led.bin l_ﬂ Mot Specified [

[+ Run *After-Build” Conditionally
[v Beep When Complete [ Start Debugging

OK | Cancel | Defaults | Help

24 BHEE

= YR AR IP Core Generator T 2.

® :¥%“Cortex-M1 > Memory > ITCM > ITCM Select > Internal Instruction
Memory” #£7;
#EF: “Cortex-M1 > Memory > ITCM > Initialize ITCM” 3£
“Cortex-M1 > Memory > ITCM > ITCM Initialization Path” &I, §A

itemO. item1. itcem2. item3 PYA~+ Nkl g SCE T E R AR, BN
ITCM ¥4 E RS2, WK 2-2 FR;

® S A itcem0. item1. item2. item3 /E 4 ITCM ¥14k1E, LI IP Core
Generator H1 52 il H:Ath Cortex-M1 F1 AHB/APB #Mil s # kT B J5 , 17
A1) Gowin_ EMPU_M1 fififFiit, BIAE 8RR
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2 Bk e AR AT ITCM MR 1E

2.5 B

& 2-2 fid & ITCM Initialization

& Cortex-M1 x
R
Cortex-M1 5 7]
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.
Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.
User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug, debug port.
—»l HeLK LOCKUP [
—
—m SYSRESETn HALTED
JTAGTOP [—
—® DBGRESETN
NTDOEN [ Common | Debug | Memory
= nTRST
SWDO —» TcM
—»
TDI SWDOEN —» ITCM Select
—® SWCLKTCK TDO == .
@ Internal Instruction Memory
—»d swormms SYSRESETREQ [—»
DBGRESTARTED External Instruction Memory
= |RO[31:0]
HTRANS[1:0] p=—t= .
ITCM Size: -32 KB %
—w M HBURST[2:0] [ ET98
7 Initiali
—» EDBGRQ HPROTI 3:01 Initialize [TCM
—u DBGRESTART HSIZE[2:0] = ITCM Initialization Path: | /netapp/home/liukai/gowin_empu_m1/target E]
HWRITE —
— HREADY DTCM
HMASTLOCK
—® HRESP DTCM Select
HADDR[31:0] ===
=g HRDATA[31:0] HWDATA[31:0] b= @ Internal Data Memory
External Data Memory
Gowin Cortex-M1
DTCM Size: |32 KB =
Y
legancel l l iQK l

2.5 @it RiE

1.

o a0 b~ W

7

2.6 &S

IPUG532-1.7

ARM Keil MDK (V5.24 [zl ERRAD B GOWIN MCU Designer (V1.1
B UL ERRAS) B gmAE vt g A DU 7Nk i BB SCIF itemO.

itcm1. itcm2 fl itcm3;

o IR IP Core Generator T B, &4 Gowin_EMPU_M1
AR, B AE T2 4E 1 itemO. item1. item2 F item3, {1 9h
Y ITCM AT EE1E ;

S244k Gowin, EMPU_M1 Top Module, &8 ikt
YRR L R AN 7 2 s
1 Fl 434 T H. Synplify Pro ¢ GowinSynthesis £ &

i FH A1 ] A 28 T H Place & Route i [@fiZk, m=AM & B MwmAEK T
A RS IR S A

i I F 3 T H. Programmer, 3G SO

GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C
GW2A-55/GW2A-55C
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2 Bk e AR AT ITCM MR 1E 2.7 2%t

2.7 &Egit
A BRI F B U

Windows: Gowin_EMPU_M1\tool\windows\make_hex\example

IPUG532-1.7 6(15)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

3 AIFE AR AE B AN RE Tt 3 AT H

SHRG R MBS

31 BHIR

® Linux: Gowin_EMPU_M1\tool\linux\merge_bit\bin\merge_bit.sh

e \Windows:
Gowin_EMPU_M1\tool\windows\merge_bit\bin\merge_Dbit.bat

JH I R R I R A AL
http://cdn.gowinsemi.com.cn/Gowin EMPU M1.zip

3.2 hSEY

® Linux: bash merge_bit.sh

® Windows: merge_bit.bat
PL merge_bit.bat i, HdHAE T Har 4 K SH.
call make_loc.exe —i posp-file —s itcm_size [-d] —t synthesis_tool
call merge_bit.exe bin-file itcm.loc fs-file
% M ZHEIE, N3k 3-1 fs.
%z 3-1 merge_bit HSREH
ZH ik
make_loc.exe | i\ posp-file, =4 ITCM #i &5 & item.loc 4.

-i oo EECE “Place & Route > General > Generate
Post-Place File” &3, r=4:ff] Post-Place File.

-S 4 Gowin EMPU_M1 g4 ¥ i1 H i & i) ITCM Size & 5E .

-d Al I
W Ac E Enable Debug, Mf#iEE-d; 1%t Disable Debug, 2%
d.

-t sEA T HIER

Wi Synplify Pro, WZ% A synplify_pro.
Wik GowinSynthesis, %% % gowin_syn.
merge_bit.exe | &3 Gowin EMPU_M1 f - 5 1H Fn s 4w Fs it

IPUG532-1.7 7(15)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

3 A I BT AR BT A i 3.3 WfFACE

24 Eifipa

bin-file Gowin_EMPU_M1 Bt it A iR vt — ikl BIN 3¢
.

itcm.loc make_loc.exe =) ITCM A /A7 B A5 2. item.loc (1.

fs-file Gowin_EMPU_M1 8¢t 7= A (A B v s ST A

B IFRAF IR AR TT P2 AR B A e v E 3k BIN SO B A 8 11 7= AR TR A
PR ST, 7 AT AT B T R R SO A

merge_bit.sh 5 merge_bit.bat £ it 2+, IHRIELIRIEDACE,
B Z%-i posp-file. -sitcm_size. -d. -t synthesis_tool. bin-file. fs-file,

3.3 EHOLE

BRI E LG, “Place & Route > General > Generate
Post-Place File” &1, &% BN “True”, 7“4 Post-Place File, 1EX
make_loc.exe —i Z¥(¥] posp AN, WE 3-1 fiR.

[ 3-1 BLE % /HTr%k Post-Place File %1%
% Comfiguratlon x|

Place & Route
General_ Category: [AII H ]
-I- Synthesize —
General Label -~ Value =
- Place & Route Generate SDF File False
General Generate Constraint File of Ports False
Unused Pin Generate IBIS File False
Dual-Purpose Pin e e
BitStream Generate Post-PMR Simulation Model File True
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  True
Report Auto-Placed 10 Information False ||

Generate Post-Place File. Default: *.posp

lJApply HeganceIH @ ox l

3.4 iR
3.4.1 &
1. Gowin_EMPU_M1 SE{F LT, 7= A AR B2 11 RS9 SC A4 Fil Post-Place File;
2. Gowin_EMPU_M1 - gmfeisit, FeAia it — it BIN SO
3. Linux #3&4H4T merge_bit.sh 5 Windows ¥ 1% #4T merge_bit.bat, &
HERE A Vv 7= AR (R AR U T R IS SO AR A i R e v 7= AR IR B i —

IPUG532-1.7 8(15)




3 AR PF R B RO B

5 3% FH A1

HEH BIN SCPF, 7 MR A TS, i 3-2 .
32 BHREHRR IR R

GOWIN Merge Tool

Read hit stream file gowin_empu_ml . fs

Build bsram init value fusemap..
Reading original bsram init value map...
Location file item.loc reading. .

R46[81
R461[11
R461[21
R46[31
R28I%1
R46[41
R28[61
R28[71]
R28[81
R28[71
Ri1Ar111
R28[181
R18[121
R18[131
RiB8[141
R18[151

Replace new bsram init value map

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

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
convert
convert
convert
convert

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

fusemap
fuzemap
fusemap
fuzsemap
fuzemap
fusemap
fuzsemap
fuzemap
fusemap
fuzsemap
fusemap
fusemap
fuzemap
fusemap
fusemap
fuzemap
file ne

Build bsram init value replace completed.

342 T#

SUCCe

SUCCe
SuUCCe

sSUCcce

SUCCe
SucCce

sSUCcce

SUCCe
SucCce

L B < N O N B N B I
'

sSUCcce
SUCCe
SuCcce

SUCcce
SUCcce
SUCCe

=
5.
g
b3
5.
&
b3
5.
&
b3
=
k]
=
=
k]

7] l:-':l l:-':l 7] l:-':l '

SUCCESS .
v_gowin_empu_ml.fs.

SR IEE, R N T H Programmer, T #0874

N # T E Programmer H1§ H J7%,

Programmer /#7155 .

3.5 iEFEEH

£ 5% SUG502, Gowin

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

3.6 EBRHH

EH T IP Core Generator T.HH, i Z:4 T2 Synplify Pro #il
GowinSynthesis (V1.9.7.01 Beta UL FfrAD, F=4:f#) Gowin_EMPU_M1

PP

37%%&%

FERRIN N 2% %t

Windows: Gowin_EMPU_M1\tool\windows\merge_bit\example

IPUG532-1.7
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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
http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

4 F 4k SPI-Flash T #771%

4.1 HABE

11 FHEE

4)4‘ 9p SPI-Flash T#573%

Gowin_EMPU_M1 #A{F-4mfE it

R AE H ARM Keil MDK (V5.24 F UL ERA) 844 TF &35, IROM1
iGN 0x400, IROM1 Size iR #E ITCM Size T £F 52 bR B KW E .

DL AEFF & T AL DK-START-GW2A18 V2.0 F R R 2% ¥ it i,
IROM1 % & & 0x7C00, W& 4-1 Ffis.

& 4-1 ROM ittt fnEEf E

i Options for Target hoot led =
Device Target IDutputI Listingl User I C/CH I hsm I Linl':erl Debug I Utilitiesl
ARM ARMCM1 Code &
r e (Generation
al (Whz): I ARM Compiler: | ]
Operating system: | Mone LI
System Viewer File: [~ Use Cross-Module Optimization
| J I~ Use MicroLIB I~ Big Endan
[~ Use Custom File
— Read/Onby Memony Areas — Read\Write Memary Areas
defautt  off-chip Start Size Startup default  off-chip Start Size Molnit
™ RoMI: | | c ™ Rami: | | r
I ROmZ: | | C [~ RAMZ: | | r
I ROM3: | | r‘ [~ RAM3: | | r
ar-hin on-chip
¥ IROM1: [0c400 |07C0 @ W  IRAM{: [2x20000000  [Bx3000 r
™ IROM2: | | . ™ IRAMZ: | | r
0K || camcer || Defauts |

U548l GOWIN MCU Designer (V1.1 K UL EJRAD A7 K315,

IPUG532-1.7
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4 4 SPI-Flash F#7

4.2 W E

4.2.1 ITCM Initialization it &

IPUG532-1.7

124 Flash 5£4% %% GOWIN_M1_flash.ld #1 ) Flash 2G4k “FLASH
ORIGIN” >4 0x00000400.

4.2 EHOCE

= IR IP Core Generator T.E., L =4 Gowin_ EMPU_M1
BEAR T R R
1% Internal Instruction Memory /£ 5 Gowin_ EMPU_M1 1§54 17 i 2% ;

%% ITCM Size;

1&F% Initialized ITCM;

RAE A ) ITCM Size i 3ANE ) bootload {E4 ITCM #J4&1E, ITCM
Initialization Path 5 \ bootload 4% .

ITCM Initialization £ AL &, 1&l 4-2 Ais.
[# 4-2 Bt ITCM Initialization Path j%£I5

&
Cortex-M1
—» HCLK LOCKUP
—
—»{ SYSRESETn HALTED
JTAGTOP —#
—

DBGRESETN o e
— nTRST WO >
—» DI SWDOEN |—
— - SWCLKTCK Tbo

SYSRESETREQ
—» SWDITMS
DBGRESTARTED [—#
- [RO[31:0
Qrol HTRANS[1:0] it
e HBURST(2:0] ==
—» EDBGRQ HPROT(3:0] -
— DBGRESTART HSIZE[2:0] =
HWRITE —
—» HREADY
HMASTLOCK
—» HRESP
HADDRI31:0] it
= HRDATA[31:0] HWDATAL1:0] e

Gowin Cortex-M1

EYEY

Cortex-M1 x

B
friys

Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into
Gowin FPGA.

Gowin Cortex-M1 supports debug and non-debug core, operating system, nested
vectored interrupt controller, ITCM and DTCM, and AHB-Lite interface.

User can configure number of interrupts, size of ITCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug. debug port.

Common | Debug Memory
ITCM
ITCM Select
@ Internal Instruction Memory

External Instruction Memory

ITCM Size: (32 KB %

¥ Initialize ITCM

ITCM Initialization Path: | /netapp/home/liukai/gowin_empu_m1l/bootload E]

DTCM
DTCM Select

@ Internal Data Memory

External Data Memory

DTCM Size:

l°§ance| H @ox I

11(15)




4 F 4 SPI-Flash F#J77% 4.3 it

AIE ) ITCM Size i) B[] bootload, U1K 4-1 Fizw.
& 4-1 F[F] ITCM Size XM bootload

ITCM Size (KByte) | bootload

2 Gowin_EMPU_M1\bootload\boot\ITCM_Size 2KB

4 Gowin_EMPU_M1\bootload\boot\ITCM_Size 4KB

8 Gowin_EMPU_M1\bootload\boot\ITCM_Size_8KB
16 Gowin_EMPU_M1\bootload\boot\ITCM_Size_16KB
32 Gowin_EMPU_M1\bootload\boot\ITCM_Size 32KB
64 Gowin_EMPU_M1\bootload\boot\ITCM_Size 64KB
128 Gowin_EMPU_M1\bootload\boot\ITCM_Size_128KB
256 Gowin_EMPU_M1\bootload\boot\ITCM_Size_256KB

4.2.2 Dual-Purpose Pin BC &

IR Bk T, “Place & Route > Dual-Purpose Pin” &7,
i & MSPI il f s 1, Wil 4-3 fos.
4-3 BEE Dual-Purpose Pin iR

Configuration b

Dual-Purpose Pin

General Use JTAG as regular 10

-I- Synthesize
Use S5PI as regular 10
General
-I- Place & Route | I | Use MSPI as regular 10
General Use READY as regular 10

Lloysed Pin

Use DONE as regular 10

" Dua |-Purpose Pin

Use RECONFIG_N as regular 10
BitStream -

Use MODE as regular 10

Use 12C as regular 1O

o ][ @] [ |

4.3 itz
1. Gowin_EMPU_M1 i fFi&iHic B i fe
- i&#% Internal Instruction Memory;
- J&FE ITCM Size;
- J&#% Initialized ITCM;

IPUG532-1.7 12(15)




4 Ji 4k SPI-Flash #5751 4.4 F#

- RIEAFE ITCM Size, E&#FAFE ) bootload 14 ITCM #4614 .
2. 774 Gowin EMPU_M1 fifif- it

3. Lia. MifaAisk, 7oA HEA AN SPI-Flash S E DI RE AT 5 TSR 3L
s

4. F# T H Programmer, [t & Device configuration, F#RAE#H5
A

5. Gowin_EMPU_M1 B gmfEveit, F=A g veit — @k BIN SC2F;

6. N# T E Programmer, [ & Device configuration, # it ik
1 BIN 301

44 T#
N T H Programmer B J772%, 1§2% SUG502, Gowin
Programmer /1 /75 % .

4.41 THEH TR RICE

Gowin_EMPU_M1 f#F i1t 7242 LA bootload {E4 ITCM #I4A{E . H
A Fr 4 SPI-Flash '~ #.2h g A 8 TSI S 44, A4 R 4 TH Programmer
SRR TR RS

T = RS R Tools > Programmer "2 T B A%“ Programmer”

8, FTFF F# T A Programmer.

% £ Programmer 3% H.F% “Edit > Configure Device” o T H.*
“Configure Device” (“#), 4T Device configuration.
® “Access Mode” THi%IK, iLf% “External Flash Mode” i%&Ji;

e “Operation” THislFK, % “exFlash Erase, Program” &} “exFlash
Erase, Program, Verify” 70

“Programming Options > File name” &5, 5N\ E N
i SCA 5

e  “External Flash Options > Device” £, H4EI AW EL Flash 5
KRR (W= DK-START-GW2A18 V2.0 JF & Hik 2k Winbond
W25Q64BV);

e “External Flash Options > Start Address” &%, & &y 0x000000;
o iy “Save”, TERUMEFATHIEACHE FEGEDIRCE, W 4-4 Fios.
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4 F 4k SPI-Flash F#J7% 4.4 F#;

& 4-4 BT % Device configuration
ﬁ:“} Device configuration V|-

Dewice Operation

Il\ccess Mode: IExternal Flash Made VII

l:lperation: lexFlash Eraze, Frogram - ]I

Eraze(in 4K alignment) and program the external SFI flash.

Malre =ure the confiz mode iz “0117.

Malke sure the config frequency in fs—file iz less than 60Mhz ( *30Mhz
muzt zet FASTREAD N pin ).

Programming Options

IFile name: esktop/meu_testSzowin_empu_mlfimpl/poo/zowin_empu ml. f2 | . I

User Flash Initialization

External Flash Optionz

I]]evice: [#inbond W2SGEAEV - |

IStart Address: 0x000000 |

[ Save || cancel |

5% Device configuration j&, .17 Programmer . HA%
“Program/Configure” (&%), T HRELFBE TGRS A

4.4.2 TEHEE & —#H] BIN X4

5ER% Gowin_ EMPU_M1 AR5 Agm SCAF N4 )E, A M8 TR
Programmer, FEEAFBETE 3R] BIN SO

H 5 = IR A e B 22 3 g A2 R, T F R8T Programmer
H.i; Programmer 3254~ “Edit > Configure Device” 8 T HA*
“Configure Device” (), FTJF “Device configuration”.
® “Access Mode” THi%IsK, iEFE: “External Flash Mode” i%&Ti;

® “Operation” THi%Z&, i%&$F “exFlash C Bin Erase, Program” 5{
“exFlash C Bin Erase, Program, Verify” £ ii;

“FW/MCU Input Options > Firmware/Binary File” #£1, S AT E N
(R AT Bert — 3k BIN SCA%s

e “External Flash Options > Device” £, H4EIF AW EL Flash 5
KR (E = &K DK-START-GW2A18 V2.0 FF & MR
Winbond W25Q64BV);

e “External Flash Options > Start Address” i1, ¥ & Jy “0x400000”;

o nili'Save’, MBI I BIN SCHF FHGLTIRE, Wl 4-5 pF
7No
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4 4 SPI-Flash F#7 4.5 3E 2%

& 4-5 34 T & Device configuration
Wi Device configuration ? 28

Dewice Operation

hecess Mode: [External Flazh Maode "’]

Operation: [exFlash C Bin Erase, Program T]

exFlazh C Bin Erase(in 4KB Aligoment), Program

External Flash Options

Dewvice: Winbond WZ2SRE4RY -

Start Address: Oz400000

Fi/MCU Input Options

Firmware/Binary File: Users/root/Desktop/men_test/mlfkeil/led bin

[ Save ] [ Cancel

5% Device configuration J5, .7 Programmer T Hf*
“Program/Configure” ( =), F#EM4 &1 —d3tH| BIN 3.

4.5 & AR

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

\
4.6 B8EEI
I BRI S 2
Gowin_EMPU_M1\bootload\example
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