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1 THAS

].'Filifa‘?zk:

Gowin_EMPU_M1 SR = b i TH AR gmAR et N #8057
1. AR gmAE wevh- i g s, RSB STHH ITCM WILA1E

a).
b).

c).

d).
e).

Gowin_EMPU_M1 R A4-4mf2 v itH it BIN 4% =X S0

{1 FH make_hex T B BIN XS 45 A PUAS 7S 3t il i o0tk
itcm0. itcml. itcm2 Fl itcm3;

itemO. itcm1. item2 Fl item3 {E A% 11 ITCM I 4a{E S AFsE
N

CRe . RS, ARG R AR AR T RS IR SO A
Programmer A5 S

2. IR AR vt AR SR ADRE A BT el H A i SO

a).
b).
C).
d).
e).

Gowin_EMPU_M1 A4 114y H AR A SCA
Gowin_EMPU_M1 R A4-4mf2 v itH it BIN 4% XS0
f#i Fil merge_bit T34 3 BIN 8 XS/ FRD i e 1F
iy A A AR BRI T BT RS I SC A 5
Programmer F & I 5 BIHT ISR SO

3. F4h SPI-Flash F#AFgmFE v - 1 BIN ST

a).

b).
C).

d).
e).

IPUG532-1.2

bootload ff itcmO. itcm1. itcm2 F1 item3 {E N 4F i ITCM ¥)
VYRS

Gowin_EMPU_M1 #4114 H B A 4 SPI-Flash T #05 8h e
ARSI SCA 5

Programmer "~ Z A 52 v 0 A SC A 5

Gowin_EMPU_M1 ¥ A4-4ute i it BIN 4% XS0

Programmer T #4445t 1 BIN SCAFS
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2 B AR it AF 9 BEAF ITCM W46 {E 21 AT A

2&5‘&#2&&5&1&1’@9@# ITCM #1ig{E

21 HTHE

® Linux:
Gowin_EMPU_M1\script\make_hex_script\linux\make_hex\bin\make__
hex

® \Windows:
Gowin_EMPU_Ma1\script\make_hex_script\windows\make_hex\bin\ma
ke hex.exe

22 wSEY

® Linux: make_hex bin-file
e Windows: make_hex.exe bin-file

23 BHEE

BAF AR B BIN #2050 F, 1] make_hex T H A BIN A% 2 3Cf
e A 75 A% 200 itemO. item. item2 A item3.

ARM Keil Microcontroller Tool ' r] DAEE & #hEBRIA, 7E 9w 130 B 28
make_hex.exe F=A 17Ntk o, W 2-1 Frow.
® Run#l
fromelf.exe --bin -0 bin-file axf-file

® Run #2
make_hex.exe bin-file

IPUG532-1.2 2(12)




2 B AR i L AF 9 BEAF ITCM W46 {E

2.4 hEfFRL B

B 2-1 SRR

kA Options for Target "led’

Device ] Target] Output ] Listing WUser lE,-rE++ ] hem

Command Items
[=-Before Compile C/C++ File
[ Run#l
[ Run#2
[=--Before Build/Rebuild
[ Run#l
[ Run#2

Uszer Command

| Linker | Debug | Utilities |

Stop on BExi... | 5.

(23] Not Specified [
(2| Mot Specified [

13| Mot Specified [
(5| Mot Specified [

= P P P I = S P

[+ Run#l
[v Run#2

ChKeil_v3WARMMVARMCC bin\fromelf.exe --bin -o led.bin .'\Objects'\led.axf|

make_hex.exe led.bin

(23] Not Specified [

[v Run “After-Build’ Conditionally
[v Beep When Complete

[ Start Debugging

0K | Cancel

| Defaults |

Help

24 B E

IPUG532-1.2

IP Core Generator F'fit & Cortex-M1 I}, i%&3% Initialize ITCM, 7£ ITCM
Initialization Path &, S itcemO. itceml1. itcem2. item3 Pyt~
AFBTER AR, 1E N ITCM WIGE 2, b 2-2 Fiw.
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2 B AR it AF 9 BEAF ITCM W46 {E

2.5 WitmE

& 2-2 fif 2 ITCM Initialization

Cortex-M1
. LOCKUP
>
— | SYSRESETN HALTED
JTAGTOP |
—

DBGRESETn TooEN >
—» nTRST SWDO
—» DI SWDOEN |
— SWCLKTCK TDO [—»

SYSRESETREQ
—» SWDITMS
DBGRESTARTED
— .

IRQL31:0) HTRANS[1:0] it
— NMI HBURST[2:0] f=
—» EDBGRQ HPROT(3:0] =
—» DBGRESTART HSIZE[2:0] =

HWRITE j—
—» HREADY
HMASTLOCK |
—» HRESP
HADDRI[31:0] F=#-
—#| HRDATA[31:0] HWDATA[31:0] e

Gowin Cortex-M1

2.5 Itz

1. AR g S itemO. iteml. item?2 A item3 7E R i

2.6 &

ITCM HIHJ AR 1E ;

TN
(5]

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 [TCM and DTCM, OS extension, small or
normal multiplier, big or little endian, full or small debug, debug port.

Common } Debug Memory
ITCM Alias Select
Enable Upper Alias
@ Enable Lower Alias

ITCM Size: |32K %

| Initialize ITCM

ITCM Initialization Path: | /home/liukai/Gowin_EMPU_M1_PACK/Scriptsimake_hex || ... |

DTCM

OTCM Size

annce\ ;QK

2. [ Synplify_Pro 5% GowinSynthesis £ ;
3. {fiH Place & Route fiiJsjAfi4k, %t 1

e GWIN-9 #7%
e GWINR-9 #7%
e GW2A-18 &%l
e GW2AR-18 %4
® GW2A-55 &%l

2.7 &gt

IPUG532-1.2

® Linux:

i i} Programmer %,

Gowin_EMPU_M1\scriptimake hex_script\linux\make hex\example

® \Windows:

Gowin_EMPU_M1\scriptimake hex_script\windows\make hex\exampl

e
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SHRG R MBS

31 HHIR

® Linux:
Gowin_EMPU_M1\script\merge_bit_script\linux\merge_bit\bin\merge__
bit.sh

® \Windows:
Gowin_EMPU_Ma1\script\merge_bit_scriptiwindows\merge_bit\bin\mer
ge_bit.bat

32 BN

® Linux: bash merge_bit.sh
e Windows: merge_bit.bat

P merge_bit.bat A, R T R4 KSH.

call make_loc.exe —i posp-file —s itcm’s size [-d]

)

call merge_bit.exe bin-file itcm.loc fs-file
Hran & RS HER & 3-1 s
%z 3-1 merge_bit HSREH

ZH Eiipa

make_loc.exe | %\ posp-file, 7=/E ITCM #1715 B item.loc 31

-i Gowin_EMPU_M1 fiif 15 i1 i & 7= 4 1) posp SCAF

-s 5 Gowin_ EMPU_M1 f#¢F 1 & 1) ITCM Size W€

-d CIpz
W hcE Enable Debug, Mf#EE-d; 415t Disable Debug, 2%
-d

merge_bit.exe | &3 Gowin_ EMPU_M1 B AE i+ F a4 4w A it

bin-file Gowin_EMPU_M1 B R4 2 15 o4 th 9 BIN (5L

itcm.loc make_loc.exe 7=E 1) ITCM A J& 47 B 15 & item.loc S

fs-file Gowin_EMPU_M1 fifi - v H 1RSI S A

E A g AR BT BIN BGOSR v S R RSO,
HH B AR A

merge_bit.sh 5 merge_bit.bat £ It 21, RIESLFR T KRB LS

IPUG532-1.2 5(12)
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posp-file. -sitcm’s size. -d. bin-file. fs-file,

3.3 EHELE

Gowin_EMPU_M1 f#if#it 7, Place & Route %% K] Genenrate
Post-Place File [F{E & & v True, 774 posp 3CfF, EA make_loc.exe —i
ZH ) posp NS, a0l 3-1 s

3-1 BEEfR /L posp £
R ngurions R

Place & Route

El S_ynthe5|ze Category: [AII = ] Reset all to default

- General

E| Place & Route Label - Value =
M Generate SDF File False
Dual-Purpose Pin Generate Constraint File of Ports False
- BitStream Generate IBIS File False
s Po
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 ]
Mot place register to 10B False ]

Generate Post-Place File. Default: *.posp

(o || @ren | P |

3.4 EiTRIE
341 &3

1. Gowin_EMPU_M1 R & T RS LSRRI posp SCAHs

Gowin_EMPU_M1 #f-gmts e it th BIN 31

3. #44T merge_bit.sh 5 merge_bit.bat 7 T B4 45 14 L RS i
SCERVER AR AR BT R BIN SO, S B i s i, i 3-2 fir
ANo

N
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3 AR PE TR B RO B

34.2 T#

3.5 iEFEEH

3.6 &Egit

IPUG532-1.2

32 AFARHEERHA L AR

GOWIN Bin2F%
Read bit stream file gowin_empu_ml.f=s ...
Build bsram init value fusemap...
Location file location.txt reading...
Bzram R28[71
Bzram R28LE1]

Replace new hsram

R28L71]
R281L61
R46[4]
RiBL[4]
R28I51
R46[31
Ri18L31
R28L[41
R46[21]
Ri8L2]
R28L31
R28L21
R28[11
R281[B1]

SECAE G, ] Programmer T #EH RS S

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

fuzemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fusemap
fuzemap
fuzemap
fuzemap
fuzemap
fuzemap
fuzemap

SUCce

SUCcCe

SUCCE

SUCCe

SuUCce

SuCcCe

SUCCe

SUCce

SUCce

SUCce

SUCce

SUCce

SUCce

SUCce

LT T - T - - T - T T - = T I
LT T - T O T B O T - N N B I

SUCce

SUWCCESS .

3.5 G H 28

init value map to file new_gowin_empu_ml.f=z...
Build bsram init value replace completed.

Programmer 1 i 7774152 % SUG502, Gowin Programmer /7 /755 .

GW2A-18 %7

GW2AR-18 %%l

GW2A-55 #7%]

Linux:

Gowin_EMPU_M1\scriptimerge_bit_script\linux\merge_bit\example

Windows:

Gowin_EMPU_Ma1\script\merge_bit_scriptiwindows\merge_bit\exampl

e
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4 4k SPI-Flash F# B 3h771% 4.1 MU E

4#{ 4d SPI-Flash T Ba1A%

411 WHERE
Gowin_EMPU_M1 #AFgafE i+, ROM #2ashl %4 0x400, ROM
FEW N 0x7C00, K 4-1 AR,

& 4-1 ROM ettt s ESEiE

Options for Target "boot_led" S|
Dewice Target |Dutput | Listing| User | C/CH | Asm | Linker | Debug | Utilities |
ARM ARMCMA Code Ganerat
Xtal (MHz): AF{EM é:rnpn;f::r1 | -]
Operating system: | Maone LI
System Viewer File: [™ Use Cross-Module Optimization
| || T Use MicroLiE I Big Endian
[T Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
~  ROMI: | | C [ RAMI: | | r
I~ ROmMZ: | | r‘ I~ RAMZ: | | r
~ ROM3: | | o ™ RaM3: | | r
an=hin on-chip
¥ IROM1: [0x400 |o7Co0 g ¥  IRAM1: |(x20000000 |0x3000 r
I IROMZ: | | e © IRAM2: | | r

| OE || — || Tefaults |

4.2 EHELE

4.2.1 ITCM Initialization B0 B

IP Core Generator fit. & 7#4: Gowin_ EMPU_M1 @& it fedr, fE
Cortex-M1 ffJ ITCM Initialization Path >~ bootload #4%, #Z A bootload )

IPUG532-1.2 8(12)




4 B4 SPI-Flash #8307

4.2 WPFEE

4.2.2 Dual-Purpose Pin Bt &

IPUG532-1.2

itcmO. itcm1. itcm2 il item3 /E N ITCM ¥1ia1E, WK 4-2 fioxs.

& 4-2 fig & ITCM Initialization Path

Cortex-M1
— HCLK LOCKUP [—»
—
—»{ SYSRESETn HALTED
JTAGTOP |—
—

DBGRESETN TDOEN s
—» nTRST SWDO >
—» TDI SWDOEN [—»
— SWCLKTCK TDO =

SYSRESETREQ
—® SWDITMS
DBGRESTARTED [—
— .

Ral31.0] HTRANS[1:0] =
e HBURST[2:0] p==
—» EDBGRQ HPROT[3:0] =
— DBGRESTART HSIZE[2:0] p=i

HWRITE f—
— HREADY
HMASTLOCK
—» HRESP
HADDR[31:0] =
— HRDATA[31:0] HWDATA(31:0] e

Gowin 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 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 Alias Select

Enable Upper Alias

@ Enable Lower Alias

ITCM Size: |32 KB %

| Initialize ITCM

ITCM Initialization Path: | fheme/liukai/ml/bootload E]

DTCM

DTCM Size

egancel 09K

Gowin_EMPU_M1 #&4t F 4+ SPI-Flash T #4J5 3/ bootload:

bootload\boot\itcmO. itcm1. itcm2. itcm3

Gowin_EMPU_M1 {44117, Place & Route #5325 Dual-Purpose
Pin it & SSPI. MSPI Jyil Hi H, a1l 4-3 Fios.

9(12)




4 4k SPI-Flash #5575 4.3 Wit

[& 4-3 i E Dual-Purpose Pin
e Congurations —

Dual-Purpose Pin

= Synthesize Use |TAG as regular IO

General

v Use S5PI lar 10
- Place & Route = as reguiar

General ¥ Use MSPI as regular 10

Dual-Purpose P Use READY as regular 10
BitStream Use DONE as regular 10
Use RECOMFIG_N as regular 10

Use MODE as regular 10

[anply HQQancelH ok l

4.3 ¥itHRIE

1. Gowin_EMPU_M1 %% 11 & bootload f) itcmO. itcml. itcm2 Fl
item3 1E N ITCM ¥I4h14 ;

2. Gowin_EMPU_M1 fiifFix it B A 4k SPI-Flash T #05 sh D Re R4
TS

3. Programmer F#EA i SO S

Gowin_EMPU_M1 - gm A2 it i BIN S0

5. Programmer % BIN 301}

&

44 TH
Programmer { J J71%1% 2% SUG502, Gowin Programmer 7/ 75

441 THBERH
Gowin_EMPU_M1 {4 ¥ 1% bootload {F > ITCM ¥4HE . HA A
4k SPI-Flash F# )3 sh DhE RSy S, 8 Programmer R %,

WK 4-4 fi7s, BCE Programmer Vi a1 A External Flash Mode, fit
& Programmer #:1F 4 exFlash Erase,Program, A\ Gowin_EMPU_M1
WEPE VS S, e Start Address 2 0x000000.

IPUG532-1.2 10(12)
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4 B4 SPI-Flash #8307

4.4 F#

[& 4-4 Bt E Programmer BB FEIRR
i Device configuration (e

Tewice Oneration

hoecess Mode: External Flash Mode ']

Operation: IexFlash Eraze, Frogram ']

Eraze (with 4K Aligmment) and program the external SPT flash.

[l Make sure the config mode iz "0117.
| Make sure the config frequency in fs—file is less than BOMhz (

¥30Mhz must set FASTREAD N pin ).

Frogramming Options

File name: otfDesktop/zowin_empu_ml/impl/pre zowin_empu_ml. £5 E]

External Flash Options

Dewice: [#inbond #25Q64 - |

Start Address: O=000000

| seve || conca |

4.4.2 & C-Bin X f&
SE Gowin_ EMPU_M1 5 tHS IR SO N3G, 1 Programmer

IPUG532-1.2

N4 Gowin EMPU_M1 #4421t BIN 3044

Kl 4-5 fiizs, BCE Programmer 15 A #5320 A External Flash Mode, Fit

# Programmer #:1F°} exFlash C Bin Erase,Program, S A
Gowin_EMPU_M1 4w it C-Bin S0, At & Start Address

0x400000.

11(12)




4 B4 SPI-Flash #8307

4.5 & 2844

[& 4-5 Bt E Programmer C-Bin TE#E

i#+ Device configuration —

Dlewice Operation

hecess Mode: External Flash Mode

IDperation: lexFlash C Bin Erase, Frogram

exFlash C Bin Erase (with 4K Alizoment), Program

Programming Options

File name: D:/user-bak/Users/root/Desktop/boot_led bin

(]

External Flash Options

Device: |Winbond #25GE4

d

Start Address: 0400000

[ Save

| [ cemear |

4.5 &R

o GW2A-18
o GW2AR-18
o GW2A-55

4.6 &E &t

Gowin_EMPU_M1\bootload\example

IPUG532-1.2
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