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2019/09/27 1.3 SE 3 AF B A .
® MCU T3 S5 A-gmAE it SC e/ 3 % PSRAM;
® ¥ MCU %wiX# {4 GMD V1.0;
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2020/03/03 1.5
® ¥ FPGA #4ff GW2A-18C/GW2AR-18C/GW2A-55C.
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1 THGEZE

Gowin_EMPU_M1 SZH¢DUFE A5 3 11 AR A g A2 B 1 R 28007 v

a)
b)

c)

d)

e)

- BRI A AT PAT R SO, EONRESE BT ITCM HJ4a1E .

Gowin_EMPU_M1 &Mz vtit, =4 gmFE % 11 Binary SCF;

i make_hex T H, ¥HA4gwFEBTT Binary SCAAR R4 N IIAN 5
B SC A itemO. item1. item2 T item3;

itcmO. itcem1. item2 il item3, /E RN ITCM BIvTiEE Sk
IEPNE

ERE AN RATER, 7 A A R BT AR A Y AR A R TR
A

N#% T E Programmer, F#EEAE BRSO .

. B IR R AR B T A A R AR T Binary SCH AT A 1 R AR R i

P iR SCA

a)
b)

c)

d)

e)

Gowin_EMPU_M1 {511, 72 A A 8 R i SC A5
Gowin_EMPU_M1 # gL SETE, 724 g FE it Binary SCF;
i/ merge_bit T H, &FF&kthgmts it Binary SCAFFAEAF & 1105
A

P2 A A AT R RE BT R A VT S BT R AR B TS A SO

N # T H Programmer, T#A G BT RORE R BT H AL I ST A

. Jr4b SPI-Flash Memory N &8 4 gmfE v 1 7= A B gw FE % 1T Binary

A

a)

b)

c)
d)

Gowin_EMPU_M1 fi# {1t H, BECE ITCM Size, HRIEAFEF ITCM
Size 1%k A A1) bootload £y ITCM #I451H ;

Gowin_EMPU_M1 f##Fisit, 74z B4 4k SPI-Flash Memory T
B RE AR AE B TR IR SOA 5

T# T H Programmer, T ZAE 35 1177 A AR AR ST RS IR SO
Gowin_EMPU_M1 # gt veit, A9t v it Binary X

1(21)
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e)

N# T H Programmer, A GRIER SRR AR R E
Binary (14

Witk UserFlash T #5ga F2 W1t 7= A 8w FE e T Binary SCAH

a)

b)

c)

d)

Gowin_EMPU_M1 fif4-# 11+, ITCM Select it & External
Instruction Memory;

sE54k Memory Map ZhEE) UserFlash Controller (GW1N/R-9
FLASH608K) & Gowin_ EMPU_M1 45417t 4%

ity AiJEAi 4k Gowin, EMPU_ M1 ¥, P2 A B AL i e
4

¥, B Gowin EMPU_M1 3 Egmfe v it, FoA8 b gmfs it
Binary S 14

N # T E Programmer, [FI B0 5 VHRE I SC A AT G FE W LT
Binary XC1F.
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2 Bk e AR AT ITCM MR 1E 21 AT R

2 BimiEm B IERNTEG ITCM ¥1i81E

21 %H#ITR

...\tool\make hex\bin\make hex.exe
T R A ER A T A

cdn.gowinsemi.com.cn/Gowin EMPU M1.zip

22 LY

make_hex.exe bin-file, H:t bin-file £ R¥ 4%t Binary S+

2.3 REFECE
BRI, PR Binary SCAE

1§ ] make_hex . E, BB FE 1T Binary SCAARFE 4 YA+ 7S B3l
A itemO. item1. itcm2 F1 item3.

ARM Keil MDK (2R #ApA: V5.26) B4, wLARCE
make_hex.exe 1E NN T H, WK 2-1 fris.

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

® Run #2: make_hex.exe bin-file

At gw BT, EBhEA make_hex.exe T A, PAE#4wFEi it Binary
SCAEFNPYAS 75 Bl S
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https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.2.zip

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

E2-1 BB TR
K Options for Target 'led’ X
Device ] Target ] Dutput] Listing User ]C;‘rC'H' ] h=m ] Linker ] Debug ] Utilities]
Command ltems User Command w Stopon Bxi.. 5.
= Before Compile C/C++ File
[ Run#1 (3] Mot Specified [
[~ Run22 (3] Not Specified [
[=--Before Build/Rebuild
[~ Run#1 (5] Mot Specified [
[~ Run#2 (3] Mot Specified [
[=--After Build/Rebuild
[+ Run#1 D:\Keil_wSARMVARMC Chbin'\fromelf .exe --bin ... ‘_'ﬂ Mot Specified ||
[V Run#2 make_hex.exe led.bin (3] Not Specified [
W Bun ‘After-Build’ Conditionally
¥ Beep When Complete [ Start Debugging
0K | Cancel Defaults Help

24 BHEE

B SR SR AR IP Core Generator 1. EH.H:

® E#“Cortex-M1>Memory > ITCM > ITCM Select > Internal Instruction
Memory” &I ;
##E “Cortex-M1 > Memory > ITCM > Initialize ITCM” %70 ;
“Cortex-M1 > Memory > ITCM > ITCM Initialization Path” #£55, 5] A

itemO. itcm1. item2. item3 PUAN-Fo Sl SO FTE 42, AN ITCM
VIR R B8 12, Wl 2-2 JiR;

® | A itcm0. item1. itcm2. item3 /EH ITCM #4418, LLJ% IP Core
Generator H1 52 i HAth Cortex-M1 i RGNS LR AME RGE T & )5
P4 R Gowin_ EMPU_M1 fifizit, BIE & ARt
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2 Bk e AR AT ITCM MR 1E

2.5 B

& 2-2 fif 2 ITCM Initialization

Cortex-M1 x
R
Cortex-M1 o
Gowin Cortex-M1 is intended for deeply embedded applications that is integrated into Gowin
M1 supports debug and noi dbg operating system, nested vectored
‘ITCM nd DTCM, and AHB-Lite interfacs
gure number of interrupts, size HTCM nd DTCM, OS extension, small or norma |
mu\tp\ bg m\ endian, full or small debug, debug port, external interrupts.
Common Debug ~ Memory
LOCKUP —
1M
== HL
ITCM Select
HALTED —9=
@ Internal Instruction Memory
(O External Instruction Memory
7 .
ITCM Size: 32 KB
—>n
Initialize ITCM
TTAG S e ITCM Initialization Path: P\Users\liuka\\DEsktmp\gmwiniempuiml\sr(\\t(mimit\a\\\ed -
DTCM
DTCM Select
Gowin Cortex-M1 @® Internal Data Memory
(O External Data Memory
DTCM Size: |32KB  ~
Cance

2.5 Witz

1. ARM Keil MDK ( &l Bt iAs: V5.26) 8% GMD (L illat #14 i A «
V1.2) Bt gnidr= A DA+ 7S 2 6 SC4F itemO. item 1. item2

1 item3;

2. IR IP Core Generator T.H., Ft& =4 Gowin_ EMPU_M1 {4
Wit, BAFmFERT AR itemO. item1. item2 F1 item3, 1E AR/

T ITCM W61

PR LY SRR 7 203
i 254 T.H GowinSynthesis 256

o g M w

R TR IR S A

1§ B A R A 26 T E Place & Route i J@fizk, r=4:4u

SZH4Y, Gowin. EMPU_M1 Top Module, & /1 ¥t

7. [ F# T H Programmer, F#BEAE GRS

2.6 &

GW1N/R-9
® GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55

AT AR B

® GW5A/T/ST/S-138. GWbSAT-75. GWSA/R/S-25. GW5SA/T-60.

GW5AT/RT-15

IPUG532-2.4
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2 Bk e AR AT ITCM MR 1E 2.7 2%t

A \
2.7 8E|I
IS BRI N 2
...\tool\make_hex\ref_design\FPGA_RefDesign\gowin_empu_m1

...\tool\make_hex\ref _design\MCU_RefDesign\cm1_demo\project\led

...\tool\make_hex\ref_design\MCU_RefDesign\cm1_demo\project\prin
tf
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https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.2.zip

3 AIFE AR AE B AN RE Tt 3 AT H

SHRGmZBT BT

31 BHIR

...\tool\merge_bit\bin\merge_bit.exe
T R A ER A T A

cdn.gowinsemi.com.cn/Gowin EMPU M1.zip

32 SN

BT HAr 423 merge_bit.exe bin-file fs-file itcm_size posp-file.
i ZHAHIR IR 3-1 iR .
*31wSEH
ZH i
bin-file At gwmAE Rt Binary SCAF
itcm_size ITCM Size (KB)
flhn, Wi ITCM Size 24 64KB, MK 64.
fs-file TR A B T A S A
posp-file Post-Place File

AR BT AR R A AR T Binary SO SRR AR
BEAF BT RSSO, P A A RE A T i SO

merge_bit.bat 7EAT A FEF, TEHRHE 5L bRk BilC B 12 2024 posp-file.
itcm_size. bin-file. fs-file.

3.3 EHELE

IR R kT, “Place & Route > General > Generate
Post-Place File” i&Ii¥ & N “True”, 7“4 Post-Place File 1}y posp-file,
ﬁﬂ@ 3'1 FEZT—\‘O
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https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.1.zip

3 AIFE AR AE B AN RE Tt 3.4 witiife

[E] 3-1 Post-Place File EC &

W Configuration x
Place & Route
v Global
oba Category: |All w Reset all to default

General
Constraints Label Value

~ Synthesize Generate SDF File False
General Generate Post-Place File True

v Place & Route Generate Post-PnR Verilog Simulation Model File  False

G | . . )
=ners 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
“ BitStream
General
sysContral

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

Feature sysContral N
.pasp.

Cancel Apply

3.4 Witz

341 &
1. Gowin_EMPU_M1 R, = AR AR 5 LHG 9 S F1 Post-Place File;
2. Gowin_EMPU_M1 84w, rFAR - 9mfE it Binary SCF;

3. 4T merge_bit.bat, A IHFAEFBETE AR A BT I SO AT R A G AR
W= A A RIE T Binary SCH, 72 A3 AR S TR i S0,
3-2 fliuR.

3-2 ARG BT

ER FEE C\windows\system32\cmd.exe — [m} =

xe led. bi

IPUG532-2.4 8(21)




3 AIFE AR AE B AN RE Tt 3.5 @1 &

3.4.2 T#
SERA TG, [ N4 T Programmer, T #08T FOREAE GG S
N# T H Programmer FIfH777%, 1§2% SUG502, Gowin
Programmer /1 /"75/% .
3.5 i& FA ARt
® GW1N/R-9
® GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55
® GWHA/T/ST/S-138. GWSBAT-75. GW5S5A/R/S-25. GW5A/T-60.
GW5AT/RT-15
3.6 &t

I EERR AN N 2 Wt
...\tool\merge_bit\ref design\FPGA RefDesign\gowin_empu_m1
...\tool\merge_bit\ref_design\MCU_RefDesign\cm1_demo\project\led

...\tool\merge_bit\ref design\MCU_RefDesign\cm1_demo\project\prin
tf
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http://cdn.gowinsemi.com.cn/SUG502.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf
https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.2.zip

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

4 F 4 SPI-Flash Memory T 757%

41 KHECE

Gowin_EMPU_M1 #A{F-4mfE it

WA H ARM Keil MDK (2R AERRAS: V5.26) BT KRR,
IROMA #2 4G HihE ¥y 0x400, IROM1 Size i tR#E ITCM Size fi {52 prfic B
KB, 4 ITCM Size 32KB, | IROM1 & 5 0x7C00, & 4-1 Fizx.

4-1 ROM ieiaiblibF0 Size EBLE

kA Options for Target 'led’ >
Device Target ]Dutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Utilities
ARM ARMCM1 Code Generation
sl (M) ARM Compiler: |Use default compiler version 5 j
Operating system: | None ﬂ I™ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB ™ Big Endian

-]

I Use Custom File
Read/Only Memory Areas Read/Write Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Nelnit

roewm: | [ r RAm: | | r

r oerom2|[ [ © RAM2: | | -

rormx|[ [ ©  RAM3: | | r
on-chip on-chip

¥ IROM1: [B400 [Bc & M IRAM1: [0x20000000  [5:8000 =

rowomz|[ [  IRAMZ: | | r

0K | Cancel | Defaults | Help

WMREH GMD (SRR A : V1.2) BIF RIS, %A Flash
BERids GOWIN_M1_flash_burn.ld, Flash iE&#a#d “FLASH ORIGIN” A
0x00000400.

42 EHEE

= IREAF IP Core Generator 1.5, FL & ~4 Gowin_EMPU_M1 {4
CagRipuR el
® %4 “Internal Instruction Memory” 1A Gowin_ EMPU_M1 K5 447

IPUG532-2.4 10(21)




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

4.2 W E

fies s

P “ITCM Size”;

WP “Initialize

ITCM”;

FRPEAE ) Flash g hk A1 A E i) ITCM Size & ANF ) bootload 1F

N ITCM ¥R 1E

, ITCM Initialization Path 5] \ bootload 1% .

ITCM &I & WK 4-2 s
& 4-2 it & ITCM £

Cortex-M1

Cortex-M1

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, QS extension, small ar
normal multiplier, big or little endian, full or small debug, debug port, external interrupts.

Lockup

HALTED:

a7

455 ITCM Initialization Path: }\gowin_empu_m1\baotload\SA_Dx100000\ITCM Size_32KB | | ...

—=

ITcmM

ITCM Select
—
(® Internal Instruction Memory
(O External Instruction Memory

-
ITCM Size: 32KB ~

Initialize ITCM

DTCM

DTCM Select

Gowin Cortex-M1

(@) Internal Data Memory

(O External Data Memory

DTCM Size: 32 KB~
v

Cancel

AR Flash 2 af bk AN [F (1 ITCM Size Bl B2 bootload 415& 4-1

IV
R

GWS5AT/RT-15 i A 0x100000;

GW5A/R/S-25 i H 0x100000;

GWS5A/T-60 1% F 0x400000;

GWS5A/T/ST/S-138. GW5AT-75 i F 0x600000;

® GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55 iz H 0x400000.

%% 4-1 Bootload
Flash #E#A#ilk | ITCM Size (KByte) | bootload
0x100000 2 ...\bootload\SA 0x100000\ITCM_Size 2KB
4 ...\bootload\SA 0x100000\ITCM_Size 4KB
8 ...\bootload\SA 0x100000\ITCM_Size 8KB
IPUG532-2.4 11(21)




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

4.2 W E

Flash j24fiih | ITCM Size (KByte) | bootload
16 ...\bootload\SA_0x100000\ITCM_Size_16KB
32 ...\bootload\SA_0x100000\ITCM_Size_32KB
64 ...\bootload\SA_0x100000\ITCM_Size_64KB
128 ...\bootload\SA_0x100000\ITCM_Size 128KB
256 ...\bootload\SA 0x100000\ITCM_Size 256KB
0x200000 2 ...\bootload\SA_0x200000\ITCM_Size 2KB
4 ...\bootload\SA 0x200000\ITCM_Size 4KB
8 ...\bootload\SA_0x200000\ITCM_Size_8KB
16 ...\bootload\SA 0x200000\ITCM_Size_16KB
32 ...\bootload\SA_0x200000\ITCM_Size_32KB
64 ...\bootload\SA_0x200000\ITCM_Size_64KB
128 ...\bootload\SA_0x200000\ITCM_Size_128KB
256 ...\bootload\SA_0x200000\ITCM_Size 256KB
0x300000 2 ...\bootload\SA_0x300000\ITCM_Size 2KB
4 ...\bootload\SA_0x300000\ITCM_Size 4KB
8 ...\bootload\SA_0x300000\ITCM_Size 8KB
16 ...\bootload\SA_0x300000\ITCM_Size 16KB
32 ...\bootload\SA_0x300000\ITCM_Size 32KB
64 ...\bootload\SA_0x300000\ITCM_Size 64KB
128 ...\bootload\SA_0x300000\ITCM_Size 128KB
256 ...\bootload\SA_0x300000\ITCM_Size 256KB
0x400000 2 ...\bootload\SA_0x400000\ITCM_Size 2KB
4 ...\bootload\SA_0x400000\ITCM_Size_4KB
8 ...\bootload\SA_0x400000\ITCM_Size_8KB
16 ...\bootload\SA 0x400000\ITCM_Size_16KB
32 ...\bootload\SA_0x400000\ITCM_Size_32KB
64 ...\bootload\SA_0x400000\ITCM_Size_64KB
128 ...\bootload\SA_0x400000\ITCM_Size 128KB
256 ...\bootload\SA_0x400000\ITCM_Size 256KB
0x500000 2 ...\bootload\SA_0x500000\ITCM_Size 2KB
4 ...\bootload\SA_0x500000\ITCM_Size 4KB
8 ...\bootload\SA_0x500000\ITCM_Size 8KB
16 ...\bootload\SA_0x500000\ITCM_Size 16KB
32 ...\bootload\SA_0x500000\ITCM_Size 32KB
64 ...\bootload\SA_0x500000\ITCM_Size 64KB
128 ...\bootload\SA_0x500000\ITCM_Size 128KB
256 ...\bootload\SA_0x500000\ITCM_Size 256KB
512 ...\bootload\SA_0x500000\ITCM_Size 512KB
0x600000 2 ...\bootload\SA_0x600000\ITCM_Size 2KB
4 ...\bootload\SA_0x600000\ITCM_Size 4KB
IPUG532-2.4 12(21)




4 J 4k SPI-Flash Memory T % /712 4.3 L e

Flash j24fiih | ITCM Size (KByte) | bootload

8 ...\bootload\SA_0x600000\ITCM_Size 8KB
16 ...\bootload\SA_0x600000\ITCM_Size_16KB
32 ...\bootload\SA_0x600000\ITCM_Size_32KB
64 ...\bootload\SA_0x600000\ITCM_Size_64KB
128 ...\bootload\SA_0x600000\ITCM_Size_128KB
256 ...\bootload\SA 0x600000\ITCM_Size 256KB
512 ...\bootload\SA 0x600000\ITCM_Size 512KB

4.3 &itRiE

1. Gowin_EMPU_M1 T/ ic B f2

- %F “Internal Instruction Memory”;

- IEFE “ITCM Size”;

- J&FE “Initialize ITCM”;

- FRAEAFK) Flash &as ik AA F §) ITCM Size, i&#A [ 1) bootload
YEN ITCM ¥Jta1H .

2. 774 Gowin_ EMPU_M1 {4t

3. it fifEAiLk, FeA A B Ah SPI-Flash Memory R8T 8 1 1R ¥ it
R SCA 5

4. F#H T H Programmer, fi & Device configuration, F#A#LF &L
A

5. Gowin_EMPU_M1 - gmfe & it, rFeAEBmM4gmfE kil Binary SCfF;

6. F# T H Programmer, E& Device configuration, T4 ft:2mfs it
Binary (1%

44 TH
% T H Programmer (i 777%, i§2% SUG502, Gowin
Programmer /# ' 75/«

4.4.1 TEHEHZ LRI

Gowin_EMPU_M1 #if# 11, 724 UL bootload {4 ITCM ¥I4G{E . B
A 4 SPI-Flash Memory T 2k Dh g AR B TGy SO, A FETH
Programmer #8455 H g im St .
WP VR SR AR “Tools > Programmer” 8¢ T. E.# “Programmer”
D, 479 F#H T A Programmer.

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

TnH R GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55 %84, TF#ik

IPUG532-2.4 13(21)
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4 J 41 SPI-Flash Memory T #75%: 4.4 F#,

IPUG532-2.4

TAC B & 4-4 Fw .
® “Access Mode” THislF, #E#H “External Flash Mode” £,

® “Operation” N %1%, % $%“ exFlash Erase, Program thru GAO-Bridge”
&, “exFlash Erase, Program, Verify thru GAO-Bridge” #£ii;

® “Programming Options > File name” &1, 5| A3 & A6t
I SCA 5

® “External Flash Options > Device” &, %# “Generic Flash”;

® “External Flash Options > Start Address” #i, # & & 0x000000;

® iilf “Save”, 5ERUEM BTG SCIE T B I E .

4-3 GW2AN-9X/18X, GW2A/R/NR-18, GW2A/N-55 T#E B

{4 Device configuration ? >

Device Operation
Access Mode: External Flazh Mode A

Operation: exFlash Erasze, Frogram theu GAD-Bridze -

exFlash Erase, Program thru GAO-Fridge

Frogramming Options

File name: |E:/desktop/meou_test/ml/fs/zowin_empu_ml _BGc. fs | D

Uzer Flash Initialization

External Flash Optiens

Device: Generie Flazh hd

Start Address: 0000000

Save Cancel

WR A Arora V #8F, TNEOEDIECE K 4-5 Fios.
“Access Mode” FHislF, #E# “External Flash Mode 5A” %7,

“Operation” F$i741%, i%£#%“exFlash Erase, Program 5A” & “exFlash
Erase, Program, Verify 5A” & 1;

® “Programming Options > File name” &, 5| N5 N & 16 4kt
B SCA 5
“External Flash Options > Device” £, #%# “Generic Flash”;
“External Flash Options > Start Address” i%&1j, % & v 0x000000;

M “Save”, SEREE AT SO T BOE T E .
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4 J 41 SPI-Flash Memory T #75%: 4.4 F#,

[l 4-4 Arora V FEELE
{4 Device configuration ? X
Device Operation
Accezz Mode: External Flash Mode BA ~
Operation: exFlash Erase, Program BA w

exFlazh Erase, Frogram BA

Frogramming Optiens

File name: |J<aifIlesktopfgow:i.n_empu_m1fcml_demofimplfpnrfcml_demc-. fsl D

Retained User Flash Data
User Flazh Initialization

External Flash Options

Device: Generic Flash i

Start Addvess: 0000000

Save Cancel

5% Device configuration j&, .t Programmer . HA4%

“Program/Configure” ( “1°), NI S
4.4.2 THRHEmIZRIT Binary X

5E% Gowin_ EMPU_MA 8- & tH AL ScitE N85, A N A

Programmer, #4211t Binary 0.

HH 2= PR AR Bt e e 8 42, 4T 97 S 3L H Programmer
i Programmer 2 HU8% “Edit > Configure Device” i T H.#

“Configure Device” (), FTJF “Device configuration”.

WS & GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55 #3fF, T#ik

T & 4N & 4-6 P

IPUG532-2.4

“Access Mode” THi%¥k, £+ “External Flash Mode” %,

“Operation” TFHi%%, i&F “exFlash C Bin Erase, Program thru
GAO-Bridge” &% “exFlash C Bin Erase, Program, Verify thru
GAO-Bridge” &1 ;

“FW/MCU/Binary Input Options > Firmware/Binary File” &%, 5| N7
BN AR AE 3 Binary U
“External Flash Options > Device” £, #%$# “Generic Flash”;

“External Flash Options > Start Address” i%&3ji, k[ bootload ' &%k
() Flash @G ik i€, {5140 0x400000;

Hiidy"Save”, FERHAHaMRE BT Binary SCIF N #IETAC & -
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4 J 41 SPI-Flash Memory T #75%: 4.4 F#,

& 4-5 GW2AN-9X/18X, GW2A/R/NR-18, GW2A/N-55 T & &

! Device configuration ? .
Device Operation
Accezs Mode: External Flazh Mode -
Operation: exFlach € Bin Erase, Program thew GAO-FBridgze -

exFlazh C Bin Erase, Program thru GAD-Eridge

External Flash Options

Tevice: Generic Flash -

Start Address: 0400000 |

FWMCV/Binary Input Options

Firmware/Binary Fils: [s/liukai/Tesktop/gibast/Ledl /PROJECT/Led bin| [, |

Save Cancel

WR A Arora V #8tF, TNEIEDIECE K 4-7 Fios.
“Access Mode” FHi%lFK, & “External Flash Mode 5A” &1,

“Operation” FHi%|3£, #%£#¢ “exFlash C Bin Erase, Program 5A” 5§
“exFlash C Bin Erase, Program, Verify 5A” i&T;

® “FW/MCU/Binary Input Options > Firmware/Binary File” i&£T, 5| A\
BN AR R 1T Binary U1
“External Flash Options > Device” £, #%# “Generic Flash”;

“External Flash Options > Start Address” i&3ji, k[ bootload ' C\i%k
# Flash #caastht %5, #ilan “0x600000” (GW5SA/T/ST/S-138.
GW5AT-75).“0x400000” (GW5A/T-60).“0x100000” (GW5A/R/S-25.
GW5AT/RT-15);

® Hiii"Save’, SEMEAAE T Binary SCMF R #0k AL E .

IPUG532-2.4 16(21)




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

4.5 & 4

& 4-6 Arora V THEE

W4 Device configuration

Device Operation

Accezz Mode: External Flash Mode BA

Operation: exFlash C Bin Erase, Program BA

exFlash C Bin Erase, Program BA

External Flazh Options
Device:

Start Address:

F¥/MCU/Binary Input Options

Firmware/Binary File: |E:/desktop/men_test/ml /keil/led bin

56 /% Device configuration J5, i Programmer T. Hf*
“Program/Configure” (=2, FaEE g2 Binary SO

4.5 EFFHE

® GW2AN-9X/18X. GW2A/R/NR-18. GW2A/N-55

® GWbGA/T/ST/S-138. GW5BAT-75. GW5SA/R/S-25. GWSA/T-60.

GW5AT/RT-15

4.6 &E &t

I BRI S 2
...\bootload\ref design\FPGA_RefDesign\gowin_empu_m1

IPUG532-2.4
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5 I #% UserFlash Memory T #7771 5.1 B E

D«

51 RHFECE

wSAd H ARM Keil MDK (B2 ERRA: V5.26) BT KRR,
IROM1 e i& itk % 0x0, IROM1 Size #5 0x10000 (64KB), i/ 4-1
Fs o

& 5-1 ROM #Eeiaitit s Ei E

% UserFlash Memory T 5 7E

KA Options for Target 'led’ >
Device larget lDutput ] Listing] T=zear ] CAC++ ] hzm I Linker ] Dabug ] Utilities]
ARM ARMCM1 Code Generation
ARM Compiler: |Use default compiler version 5 j
Hal (MHz): [12.0
Operating system: | None j I Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB I Big Endian
[ Use Custom File
Read/Only Memory Areas ReadWrite Memoary Areas
default  offchip Start Size Startup default  off-chip Start Size Maolnit
~  RoMt: | | C  Rami: | | r
r ROM2: | | « I~ RAMZ: | | r
I Rou3: | | 's I~ RAu3: | | r
on-chip on-chip
¥ Romi |o2 | 10000 & ¥ IRAMI |(x20000000 [BxB000 r
r RoM2: | | gl ™ IRAMZ: | | r
] 4 | Cancel | Defaults | Help

WHRAMAH GMD (SRR A: V1.2) B &35, %M Flash
P28 GOWIN_M1_flash_xip.ld, Flash #2#Giil “FLASH ORIGIN” #h
0x00000000, Flash Size “LENGTH” 4 64K.
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5 Wik UserFlash Memory T #J71% 5.2 WFIE &

5.2 EHFECE

=IREAER) IP Core Generator 1 &, Fit & 7=4 Gowin_ EMPU_M1 figif4
WitHtFEH, ITCM Select 1% External Instruction Memory £
Gowin_EMPU_M1 s & fifig#%, Wik 5-2 s
[ 5-2 B2 & ITCM Select i£IR

W Cortex-M1 ? x

Cortex-M1 o

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 canfigure number of interrupts, size of ITCM and DTCM, O extension, small or normal
multiplier, big or little endian, full or small debug, debug port, external interrupts.

ITC™M
ITCM Select
O Internal Instruction Memory

@) External Instruction Memory

ITCM Size: 32 KB
nitialize ITCM
TCM Initialization Path:
DICM
DTCM Select
® Internal Data Memary

(O External Data Memory

}
S S O B B e

DICM Size: 32KB ~

5.3 itz

1. Gowin_EMPU_M1 fiifFi& it &, FL# ITCM Select &y External
Instruction Memory;

2. IP Core Generator /*4: Gowin_EMPU_M1 #ifi5 it

3. 511k Memory Map Dj#E) UserFlash Controller (GW1N/R-9
FLASH608K) fEy Gowin_ EMPU_M1 ({35 4 171 5%

A, TSRS AR, 74 Gowin_ EMPU_MA f 1 Bt SC A

5. AR TE. BE4E, 4 Gowin EMPU_M1 #4:4w 2%t Binary
A

6. F# TH Programmer, [ F# Gowin_ EMPU_M1 f# {415 TH5 i A4
FER A YR FE W 11 Binary SCHF.

5.4 T#
N T H Programmer BT 732, 1E2% SUG502, Gowin
Programmer /1 /7755 -
= IR SE B F: “Tools > Programmer” 8¢ T B4 “Programmer”
(), 4TH F# T A Programmer.
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5 I #% UserFlash Memory T #7771 5.5 @EH 1

%% Programmer 2 #.4% “Edit > Configure Device” =% T. A.#*
“Configure Device” (“#), $T7F Device configuration, ~#iEIACE 4
5'3 Fﬁ/j—:\‘ o

® “Access Mode” THi%lF#, #E# “MCU Model L” &5,

® “Operation” FHi%3&, i%&# “Firmware Erase, Program” & “ Firmware
Erase, Program, Verify” 1%,

® “Programming Options > File name” &3, 5| N7 NI # it
T A

® “FW/MCU/Binary Input Options > Firmware/Binary File” i1, 5| A7
BRI B gm AR ¥ T Binary SO

® i “Save”, [AN 58 RAE AR THD SO A g FE T Binary SO
TEUEDIE .

& 5-3 GWIN/R-9 THE=E

W Device configuration ? x

Device Operation
hccess Mode: MCU Mode L -

Operation: Firmware Erasze, Frogram -

Firmware Erase, Program

Programming Options

File name: |E:,"des]-:top,"mcu_testj’ml;"fs;"gowin_empu_ml_gc. f=

User Flazh Initialization

FY¥/MCU/Binary Input Options

Firmware/Binary File: |E:/desktop/men_test/ml/keil/led bin | D

Save Cancel

5¢ 1% Device configuration j&, i Programmer . HA4%
“Program/Configure” ( =5, [RI I AR 15 TS AL SO R B4 G A 15 1
Binary (1t

5.5 i&E 28

GW1N/R-9

IPUG532-2.4 20(21)




5 Witk UserFlash Memory F#J51% 5.6 Z%¥it

5.6 &1t
TR BRI B 5% S

...\solution\Embedded_Memory\ref design\FPGA_RefDesign\gowin_e
mpu_m1

...\solution\Embedded_Memory\ref_design\MCU_RefDesign\cm1_de
mo\project\led

...\solution\Embedded_Memory\ref_design\MCU_RefDesign\cm1_de
mo\project\printf

...\solution\Embedded_Memory\doc\ReadMe.txt
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