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1 THAS
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].'Filifa‘?zk:

Gowin_EMPU_M1 SZ#F = Fibf 45 % v AR AR g A2 B v R 28007 v

a).
b).

c).

d).
e).

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

a).

b).

- BRARR AR B AR SO, AR TR ITCM WTAR1{E

Gowin_EMPU_M1 #AF-gm 21 vt a3k il BIN A

1§ F make_hex T EE: iR BIN S5 g DU+ 75 3k i 2 ik
1304 itemO. item1. itcm2 F item3;

itemO. itcm1. item2 F item3 {E A% 11 ITCM I Ga{E SR BE
N

CRE . RS, ARG R AR AR T R IR SO
Programmer #5314

B IRERRAE BT i H ) ] BIN SR AN B B RDIR ST A

Gowin_EMPU_M1 A4 1140 H AR A SCA 5
Gowin_EMPU_M1 #4215 vt a3k il BIN SCAHs
18 F merge_bit T EL &3 3] BIN SCEERIAG 37 A
5y A A AR BRI T BT RS I SO A 5
Programmer & )5 B8 ARSI S

. Fr4h SPI-Flash T8 2m A2 Beit-4 i —3EH] BIN S5

bootload ] itcmO. itcm1. itcm2 1 item3 {E ~hgf4 1%t ITCM %)
UL ERE PN

Gowin_EMPU_M1 #4145 H B AT Fr4b SPI-Flash T 20 5E 64
TS

. Programmer " # A A4EB H H BRI SO
. Gowin_EMPU_M1 #fHgm e it — 2 BIN SO
. Programmer " ##4gm FE BE - A R BIN SO
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2 B AR it AF 9 BEAF ITCM W46 {E 2.1 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 g AL BT e 3k BIN SO, fdH make_hex T H 4% — it BIN
AR AN 75 2 A% R g 44 itemO. item1. item2 Al item3.

ARM Keil Microcontroller Tool H 7] PAFC & ZMT A, 7829 PR B 201 H
make_hex.exe /=478 @dhfilkg N BAESCAE, i 2-1 Fors
e Run#l
fromelf.exe --bin -o bin-file axf-file

® Run #2
make_hex.exe bin-file

IPUG532-1.4 2(13)




2 WA G R Sy A T4 I TCM W) UG 1E 2.4 TEIFIE B

B 2-1 SRR

kA Options for Target "led’ | & |
Device | Targst | Output | Listing Vser  |c/CH | hsn | Linker | Debug | Utilities |
Command Itermns User Command w | Stopon Bxi.. | 5.
[=-Before Compile C/C++ File
[~ Run#l (23] Not Specified [
[ Run#2 (2| Mot Specified [
[=-Before Build/Rebuild
[~ Run#l 13| Mot Specified [
[~ Run#2 (5| Mot Specified [
1 {if .-D..il.-l."D Loyl ol
[v Run#l ChKeil_v3WARMMVARMCC bin\fromelf.exe --bin -o led.bin .'\Objects'\led.axf|
[v Run#2 make_hex.exe led.bin ljJ Mot Specified [
[v Run “After-Build’ Conditionally
[v Beep When Complete [ Start Debugging

0K | Cancel | Tefaults | Help

24 B E

IP Core Generator Hfii & Cortex-M1 I}, &3¢ “Initialize ITCM”, #
“]TCM Initialization Path” #E£id, S A itemO. itcml1. itctm2. itctm3 44>
N G SO BT EE R BRAE, VEN ITCM WA IR 42, WK 2-2 Fix.

S\ itemO. item1. itcm2. item3 {E5 ITCM #4418, LA IP Core
Generator F1 52 HAth Cortex-M1 1 AHB/APB AP &k il B 5, 7=
) Gowin_EMPU_M1 B AF 5T RP o] AL & B gm AR 0 - o
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2 B AR it AF 9 BEAF ITCM W46 {E

2.5 Wit

& 2-2 AEE 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] b=
—» DBGRESTART HSIZE[2:0] =

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

CYLY

2.5 Itz

1.

No ok

2.6 &S

2.7 & Wit

IPUG532-1.4

Gowin Cortex-M1

Cortex-M1 x

AL
(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.

Comman } Debug | Memory
ITCM Alias Select
Enable Upper Alias

@ Enable Lower Alias

ITCM Size: |32K %

| Initialize ITCM

ITCM Initialization Path: | /homefliukai/Gowin_EMPU_M1_PACK/Scripts/make_hex

DTCM

OTCM Size

[ © cancel l [ o l

ARM Keil MDK & GOWIN MCU Designer B4 4afe it ikt -+
HEH BRGSO itemO. iteml. item2 I item3;

Gowin =JE# A IP Core Generator fit & 7= E Gowin_ EMPU_M1 4%
11, item0. item1. itcm2 il item3 1 N1 ITCM W) aE1E ;
25l Gowin. EMPU_M1, #E#:H /%t

W R L) RN B 29 7R

fi Fi§ Synplify Pro 5%, GowinSynthesis £: %

{fF Place & Route fii JmAi2k, %% S04

i | Programmer T #.

GW1N-9 %%
GWI1NR-9 %7
GW2A-18 Z7
GW2AR-18 %7
GW2A-55 %7

Linux:

Gowin_EMPU_M1\scriptimake hex_script\linux\make hex\example

4(13)




2 WA G R Sy A T4 I TCM W) UG 1E 2.7 &H% it

e Windows:
Gowin_EMPU_M1\script\make_hex_script\windows\make_hex\exampl
e
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3 AT AE B AR 31HMTH

SHRG R MBS

31 HHIER

® 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
® Windows: merge_bit.bat

LA merge_bit.bat ffl, Fld AT By K SH.
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 L 3-1 s

%z 3-1 merge_bit HSREH

ZH Eiipa

make_loc.exe | #i A\ posp-file, 7 ITCM 4 JRi{z & item.loc 314

-i Gowin_EMPU_M1 f#f+i% i1l & Place&Route i%£1i"Generate
Post-Place File”;=4:[f) posp 31

-s 45 Gowin_ EMPU_M1 fif i it Hic B ) ITCM Size W€

-d AJ 3 I
WAL E Enable Debug, MffifE-d; &% Disable Debug, %%
-d

merge_bit.exe | &3 Gowin_ EMPU_M1 B #E B+ FN a4 g A v it

bin-file Gowin_EMPU_M1 % {4 gwF2 B i14 H it — 3 BIN SCHF

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

fs-file Gowin_EMPU_M1 fili i H ARSI S A

B IR FE BT H 0 ] BIN SO A0 A 8 - H ARSI SO A

IPUG532-1.4 6(13)




3 A FF A G R B AR AR BT 3.3 A E

i HUBT RS IR

merge_bit.sh 5 merge_bit.bat 7£ {4 A2 H, HRYE L bR 77 KIE S
posp-file. -sitcm’s size. -d. bin-file. fs-file,

3.3 AL E
Gowin_EMPU_M1 tfif4# i, BLETiH “Place & Route” Fr% T K
“Genenrate Post-Place File” [F1{E 1% &N “True”, 7=4 posp 314, 1EH
make_loc.exe —i %) posp A CAE, WK 3-1 FiR.
3-1 BB/ /S posp T

Configurations x

Place & Route

E‘ S.ynthemze Category: [AII = ] Reset all to default

. - General —
= Place & Route | Label * Value =
Generate SDF File False
Dual-Purpose Pin Generate Constraint File of Ports False
- Bitstream 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 |
Mot place register to 10B False ]

Generate Post-Place File. Default: *.posp

[ o Apply Hegancel ] ﬁgK l

3.4 it
341 &3

1. Gowin_EMPU_M1 R & vt H A SO A posp ST

Gowin_EMPU_M1 #4925 v H kil BIN SCAH

3. Linux & 4T merge_bit.sh ¢ Windows ¥ 1% #1447 merge_bit.bat, &
TS B AR RS S AN g AR BT et O R BIN SCEF,
HOBT RS R S, Wi 3-2 s

N
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3 AR PE TR B RO B

34.2 T#

3.5 iEFEEH

e GW2A-18 %71

3.7 &t

IPUG532-1.4

32 AFRHEERHAL B4R

GOWIN Bin2F%
Read bit stream file gowin_empu_ml.f=s ...

Build bsram init value fusemap..

Location file location.txt reading...

Replace new hsram

R28L?1
R28L81
R28L71]
R281L61
R46[4]
RiBL[4]
R28I51
R46[31
Ri18L31
R28L[41
R46[21]
Ri8L2]
R28L31
R28L21
R28[11
R281[B1]

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
Succe
SUCCE
SUCce
Succe
Succe
SuUCcce
SUCce
SUCce
SUCce
SUCce
SUCce
SUCce
SUCce

L T T T - T O - N T T - N - - N N - -

SUCce

LTI T O O O B N B - I I I I

3.5 G H 28

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

_empu_ml . f=s. ..

SENAE IS, fEH Programmer T #:# AL 4. Programmer A
J7iEiE S SUG502, Gowin Programmer F 6 .

e GW2AR-18 &%

o GW2A-55 %74

3.6 BRI HE

& T IP Core Generator Hf§if Synplify Pro ;=4 ]
Gowin_EMPU_MZ1 {41t

Linux:

Gowin_EMPU_M1\scriptimerge_bit_script\linux\merge_bit\example

Windows:

Gowin_EMPU_M1\script\merge_bit_scriptiwindows\merge_bit\exampl

e
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4 4k SPI-Flash F#k 751

4.1 MU E

11 FHEE

4)4‘ 9p SPI-Flash T#573%

Gowin_EMPU_M1 #AF-4fE it

A% FH ARM Keil MDK(V5.24.2.0 } UL EIRAD B4 FF & #1855, IROM1
AL A 0400, IROML ZEARYE ITCM s hrid & it 52, PA
DK-START-GW2A18 V2.0 JF &Ktk S5 it A, A 0x7C00, 4ni 4-1

FR o
[ 4-1 ROM iRt AR E
Device Target IDutputI Listingl Uzar I C/C+t I hzm I Linl':erl Debug I Utilitiesl
ARM ARMCM1 Code G
—Code Generation
al (MHy): [0 ARM Compiler: | |
Operating system:  |Mone LI
System Viewer File: [~ Use Cross-Module Optimization
| J [~ Use MicroLIB [~ Big Endian
[ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
defautt  off-chip Start Size Startup default  off-chip Start Size Molnit
™ RoMI: | | « ™ Rami | | r
r ROM2 | | C ~ RAmM2 | | r
~ ROM3: | | C ™ RAM3: | | r
nr'H-hin CII"I'd'Iip
¥ IROMI: |{b.c4m I{b:?CDD = ¥ IRAMI: |m20mmm |{b.c3ﬂm r
™ IROMZ | | C T RAM2: | | r
0K || cemcer || Defeules |

IPUG532-1.4

W4 A GOWIN MCU Designer 34 R #8555, 1BEQ Flash 4z A
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4 B4 SPI-Flash F#:J71% 4.2 WPFEE

GOWIN_M1_flash.ld /1 f¥] Flash #4f#uh-"FLASH ORIGIN” > 0x00000400.

42 BHECE

4.2.1 ITCM Initialization it &

IP Core Generator fit. & 7“4 Gowin EMPU_M1 f# &t fedr, mE
Cortex-M1 f] ITCM Initialization Path >~ bootload #4%, #Z A bootload [
itcmO. item1. item2 A itcm3 /£ ITCM ¥IUa1E, Kl 4-2 Fios.

4-2 BEE ITCM Initialization Path
Cortex-M1 T

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
—l HCLK LOCKUP —» normal multiplier, big or little endian, full or small debug, debug port.
—
— SYSRESETn HALTED
JTAGTOP —
—
DBGRESETN NTDOEN |
—® nTRST SWDO
— TDI SWDOEN [—
—» SWCLKTCK Do =
N P— SYSRESETREQ —#
DBGRESTARTED [—» Common_ | Debug | Memory
= IRQI31:0] HTRANS[1:0] = ITCM Alias Select
— M HBURST[2:0] = Enable Upper Alias
—» EDBGRQ HPROT[3:0] = @ Enable Lower Alias
—| DBGRESTART HSIZEL2:01 = ITCM Size: (32 KB =
—»| HREADY HWRITE —»
HMASTLOCK b +| Initialize ITCM
—PHRESP HADDR[31:0] == ITCM Initialization Path: | /home/liukai/ml/bootload E]
=#{ HRDATA[51:0] HWDATA[31:0] =
DTCM

Gowin Cortex-M1 DTCM Size |32 KB %

H

Y

Qe[ P

Gowin_EMPU_M1 #&4t 4+ SPI-Flash T #%J5 3l bootload:

bootload\boot\itcmO. itcm1. itcm2. itcm3

4.2.2 Dual-Purpose Pin BC&

Gowin_EMPU_M1 {117, HCE W Place & Route /3%
Dual-Purpose Pin fid & SSPI. MSPI i [ 1, & 4-3 fiis.

IPUG532-1.4 10(13)




4 4k SPI-Flash F#k 751 4.3 Wit

[& 4-3 @it E Dual-Purpose Pin

Configurations x

Dual-Purpose Pin

= Synthesize Use JTAG as regular IO
General
¥ Use SSPI as regular 10
-l Place & Route -
General ¥ Use MSPI as regular 10
Dual-Purpose P Use READY as regular 10

BitStream Use DONME as regular IO

Use RECOMFIG_N as regular 10

Use MODE as regular 10

[JApply HQQancelH ok l

4.3 ¥itHRIE

4.4 &

1. Gowin_EMPU_M1 %% 1A & bootload f] itcmO. itcml. itcm2 Fl
itcm3 {EN ITCM HJ 4515 ;

2. Gowin_EMPU_M1 {1zt i BA Fr 4k SPI-Flash "~ 22 RE IS T
A

3. Programmer fic & Device configuration, N #h5 i S
4. Gowin_EMPU_M1 #A-gms e it th — 2k BIN S

5. Programmer fit & Device configuration, T# i BIN 314

Programmer 1§ J J71%1% 2% SUG502, Gowin Programmer 455 .

4.4.1 TEHEHZ LRI

IPUG532-1.4

Gowin_EMPU_M1 ifif4 ¥ i1 Hi P bootload /£ ITCM #¥J4afE . BA
Fr4h SPI-Flash 8 IhHE ISR 44, 1 Programmer T,

% F Gowin =R HE: “Tools > Programmer” 8¢ T H A%
Programmer“ “& ”, 477 Programmer. i%&4%“ Programmer > Edit > Configure
Device” @ T.F.#* “Configure Device “#”, “Access Mode” FHi413
%% “ External Flash Mode”, “Operation” T #7513 1% % “ exFlash Erase,
Program”, “File name” # 3 A 7% T 41 Gowin_EMPU_M1 % 1164
W, “External Flash Options” H “Device” HR¥EH % Flash it f 27
%, “Start Address” B E A 0x000000, i “Save”, Wi 4-4 fis.
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4 4k SPI-Flash F#k 751 4.4 F#

& 4-4 BELE Programmer BB FEHIER
-ﬁ“l‘- Device configuration @éj

TNewice Oneration

hocess Mode: External Flash Mode "]

Operation: IexFlash Eraze, Frogram "]

Erazelwith 4K Migznment) and program the external SFT flash.
[l Make sure the config mode is “0117.

Make sure the confiz frequency in fs—file is les:s than BOMhz |
¥30Mhz must set FASTREAD N pin ).

Frogramming Options

File name: otfDesktop/zowin_empu_ml/impl,/pref zowin_empu_ml. fs5 E]

External Flash Options

Dewice: [#inbond ¥25Q64 - |

Start Address: Oz000000

| Sawe || Canca |

5% Device configuration J&, . Programmer 1. H 4%
Program/Configure “ “ " 7, 58 Gowin_ EMPU_M1 f# 3+ So A

4.4.2 TEHEEEIT BIN 3

e Gowin_ EMPU_M1 T4 &% 9R SC 4 R4 a, 18 Programmer
T Gowin_EMPU_M1 ¥ A4-4mfE v vt it i BIN 314

H Gowin YR U 2F Fh Bk 22 25 442 1 #T 7 Programmer,  H.if;
“Programmer > Edit > Configure Device” 8¢ T. E.#* Configure Device“ "~ ”,
1 H+“Device configuration”%f G HE, “ Access Mode ” T $i7 41| R % $£“ External
Flash Mode”, “Operation” %1% i%#"exFlash C Bin Erase, Program”,
“Firmware/Binary File” #153 \ 72 N1 Gowin_EMPU_M1 —iifi| BIN
A%, “External Flash Options” ' “Device” fR¥EH L Flash &5 Fy 248 1%
%, “Start Address” #E A “0x400000”, H.ii"Save”, WK 4-5 fiR.

IPUG532-1.4 12(13)




4 F 4k SPI-Flash T #7772 4.5 & 2244

& 4-5 BLE Programmer C-Bin THER

i+ Device configuration p— Y )
Dewvice Operation
froess Mode: External Flash Mode Y]
IDperation: IexFlash C Bin Eraze, Frogram VII

exFlazh C Bin Erasze (with 4K Alizoment), Frogram

Frogramming Options

File name: D:fuzer-balyUsers/root/Desktop/boot_led bin [:]

External Flacsh Options

Dewice: [inbond #2584 -

Start Address: O=:x400000

| Sawe || Comea |

56 /% Device configuration J5, i Programmer T.Hf=
Program/Configure “ &7, 5¢i% Gowin_ EMPU_M1 #4445 A2 51t — i3k
BIN 3CAF &,

4.5 EFFHE

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

4.6 &E &t

Gowin_EMPU_M1\bootload\example

IPUG532-1.4 13(13)
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