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2019/08/18 1.2 _ X
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1 ARM Keil %4 1.1 B3

1 ARM Keil 3

1.1 RHFRE

152% ARM Keil MDK Mk #24L 1) Getting Started with MDK.
E!
A UE H ARM Keil MDK V5.26 & UL _FfiRAs .

1.2 TR

i ARM Keil MDK #417 Gowin_EMPU_M1 B4 wfE & it, 75EA)#
TR BoEET SR, gk, TERMIER.

1.21 81T

WA ATH ARM Keil MDK, &£ 542 “Project > New uVision
Project...”, BT, Wk 1-1 Fix.

E1-18ETE

p\Vision — [m] *®
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help

M &5 [ @ |[romNempision Projeds P M| = E G| B wos aela-
@ I_l I_l @ Mew Multi-Project Workspace... )| ﬁ % ’ ‘} @

Open Project...
Project

Close Project

Export

Manage

Select Device for Target ...
Remove ltem
A% options... Alt+F7
Clean Targets
[:£] Build Target F7
\:l Rebuild all target files
& Batch Build

Q Batch Setup..,
Eer. |€¥Eo. | &
EF Translate... Ctrl+F7

Build Output

[ stop build

Create a new pVision project
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https://armkeil.blob.core.windows.net/product/gs_MDK5_4_en.pdf

1 ARM Keil &1 1.2 TREMER

1.2.2 B &%
AR

Gowin_EMPU_M1 4 & ARM Cortex-M1 W%, Frbl sS85 E A
“ARM Cortex M1 > ARMCM1”, 4n& 1-2 fizs.

F1-2 ip E&SH

Select Device for Target 'Target 1'... *

| Software Packs j

Vendor:  ARM
Device:  ARMCM1
Toolset:  ARM

Search: |

Description:

S--@ ARM
"5 ARM Cortex MO
‘% ARM Cortex MO plus
=1 ARM Cortex M1

The ARM Cortex-M1 FPGA processor is intended for deeply embedded
applications that require a small processor integrated into an FPGA.
The ARM Cortex-M1 processor implements the ARMvE-M architecture
profile.

"5 ARM Cortex M23

“% ARM Cortex M3

Y% ARM Cortex M33

"% ARM Cortex M35P

% ARM Cortex M4 =

E.E ROM # RAM
Gowin_EMPU_M1 [N BT84 7t B AR Te 2 7ty E N ROM.,
Gowin_EMPU_M1 1] N B A7 i 25 B AR A A7 23 7F 8 RAM.

1. B & ROMC Internal Instruction Memory) A1 RAM(Internal Data Memory
I iE bk AT Size.

ROM 24l F1 Size At & :
® Ji4h SPI-Flash Memory F #5157 2
- ROM jzi5Hht: 0x400;

- ROM Size: iR ITCM Size FIZirfC B R EE,
7 ITCM Size 32KB, |4 & 0x7C00.

® N ITCM #I4a{E T #m 2l 7 3k
-  ROM jZifshik: 0x00000000;

- ROM Size: iftR#EM{4F11t ITCM Size [ISCPrlic Bk E, 4
4 ITCM Size 32KB, % & & 0x8000.

RAM s A Size At & -
® RAM i#2i5iH: 0x20000000;
® RAM Size: iR DTCM Size [ SZhrlic B Ri%E, il

IPUG536-2.1 2(21)




1 ARM Keil &1

1.2 TREMER

IPUG536-2.1

e

=Y
=

DTCM Size 32KB, # & v 0x8000.
ZRF A N Block RAM TE {47 %)%, ITCM A1 DTCM [ Size Bt &4

I A Block RAM ) 5 K AFfift B2 -

GW1N-9/GW1NR-9/GW1N-9 C R/GW1NR-9 C Jiit, ITCM B DTCM #
KATHCE Jy 32KB, Wi ITCM 8 DTCM HAM 7 g 2e L E v 32KB, T
B MR RR AR E N 16KB;

GW2AN-9X/GW2AN-18X, ITCM 5, DTCM #izx KAl & & 32KB, i
ITCM =, DTCM /N 174 &% CLAC B A 32KB, N 5 — A7t 25 5 K H BE AL
B N 16KB;

GW2A-18/GW2A-18 C it/GW2AR-18/GW2AR-18 C /iR/GW2ANR-18
C i, ITCM 8 DTCM i KrICE N 64KB, @i ITCM 5, DTCM F:A4
el s CECE N 64KB, W7 —/MEftde iR A et E N 16KB;
GW2A-55/GW2A-55 C Jit/GW2AN-55 C iz, ITCM 5 DTCM & KA it
BN 256KB, I ITCM 5 DTCM FANT74k 28 CUAC B A 256KB, 7
— MR K R BERCE N 16KB;

GWA5AT-138 B fit/GW5AST-138 B Jit/GW5A-138 B fi/GW5AS-138 B
Jit, ITCM B¢ DTCM & KAt & N 512KB, W ITCM 5 DTCM H=A4M7%
firgs CRCE N 512KB, A — "M rfifas i K R BElC E A 128KB;
GWS5AT-75 B fiit, ITCM 5 DTCM #x KA B & N 256KB, 14 ITCM &k
DTCM AN ClL B N 256KB, A — M i s K R e E AN
256KB;

GW5A-25 A [i/GW5AR-25 A Jit/GW5AS-25 A i, ITCM B DTCM #x k
AL & 64KB, W1 ITCM 8 DTCM A7 58 CUC B A 64KB, 53
— AR Ok R RERC B N 32KB;

GWS5AT-60 A fiz, ITCM = DTCM K nic &N 128KB, 1# ITCM B¢
DTCM ¥t 2s L ECE N 128KB, | 5 — N i s ik R AERC B N
64KB.

ROM (lInternal Instruction Memory) #1 RAM (Internal Data Memory)

HIBCE, WK 1-3 s,

#tn DK-START-GW5A25 V1.1 FF RS & it, “ROM” sk 1%

BN “0x4007, “Size” wE N “0x7C00”7, “RAM” f2iaHbL % B N
“0x20000000”, “Size” WHEHN “0x8000”,

3(21)




1 ARM Keil &1 1.2 TREMER

& 1-3 iLE ROM # RAM

kA Options for Target 'led" x
Device Target lDutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Utilities]
ARM ARMCMA Code Generation | J
ARM Compiler: Llse default compiler version 5«
al (MHz):
Operating system: | None ﬂ ™ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB ™ Big Endian
[ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
I ROMT: C ~ RAMI: | | r
™ ROM2: 's I RAMZ: | | r
™ ROM3: 's [ RAM3: | | r
on-chip on-chip
¥ |ROM1: |x400 B7C00 & IRAMT: |20000000 (08000 r
[~ IROM2: « ™ IRAM2: | | -

0K | Cancel | Defaults | Help

2. fic®E ROM (External Instruction Memory) #1 RAM (External Data
Memory) [Fiah il Size.

ROM i 4s ik F1 Size BCE :

® ROM j&ZifHhE: 0x00000000;

® ROM Size: EREREMBEIT5ERR Size % E

RAM g bt F1 Size AL & -

® RAM jZizHihE: 0x20100000;

® RAM Size: EIRIEMELETT5LFR Size W HE -
BoEH#H R

Gowin_EMPU_M1 B4 gmfR vt , 75 277 A A m e ¥ 11 Binary SCAH,
B CARR EEH axf SCAR#E U408 Binary SCAFERS K.

T SAS A g AE Wi Binary SCEFEON ITCM IWIGEAE, 75240 H
make_hex.exe T E., B Hfgmf it Binary SCH#545 YA+ 75 3k i g
A itemO. item1. itcm?2 il item3.

User iy 2472 0 A SO g T B 5, Wi 1-4 s
® Run #1: fromelf.exe --bin -0 bin-file axf-file
® Run #2: make_hex.exe bin-file

IPUG536-2.1 4(21)




1 ARM Keil &1 1.2 TREMER

& 1-4 BE BT ER

K Options for Target 'led’

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 [
[~ Runz2 (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 ... LjJ Mot Specified ||
[V Run#2 make_hex.exe led.bin (3] Not Specified [

W Bun ‘After-Build’ Conditionally
[¥ Beep When Complete I~ Start Debugging

0K | Cancel Defaults Help

B E LR

Bt & C AR Sk SR AR, dmikt FE b SRR C ARAS L o4, 1id & i &
1-5 Fli7R
B 1-5 B0 & L BB

KA Options for Target led'

Device] Target] Dutput] Listing] User C/C++ ll\sm ] Linker ] Debug ] Utilities]

Preprocessor Symbols

Define: |

Undefine: |

Language / Code Generation

[ Execute-only Code I~ Strict ANSIC Wamings: |Al Wamings -
Optimization: |Level 0 (-00) + ™ Enum Cortainer always int -

I~ Optimize for Time I Plain Charis Signed ™ No Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independent v C93 Mode
[¥ One ELF Section per Function I Read-Write Position Independent ™ GNU extensions
1”;[:1‘:13 |..'-...'-...'-.Iibrary'-Jibraries emsishem 1veore_supportmdk;. .\ Nibranyibraries \emsisem 1hdevice _suppe E
5
Misc |
Controls
Compiler |99 ¢ —cpu Cortex-M1 i -g 00 —apcs=interwork —split_sections -| -
control |/ Aibrary/libraries /cmsis/cm1/core_suppart/mdk |
string v
| [u):4 | | Cancel | | Defaults Help

BoE A Em
® [iLHE AR
- U-LINK {jj E 8%
kA U-LINK {7 545, I Debug &5 & vy ULNK2/ME
Cortex Debugger;

IPUG536-2.1 5(21)




1 ARM Keil %4

1.2 THEFHR

IPUG536-2.1

- J-LINK i &%

InARIEFEAEH] J-LINK £ 4%, ) Debug ZETHAC &

J-LINK/J-TRACE Cortex.
® it E ik A
- JTAG il MR

IR E Dy JTAG AL 28R, BE T E 1-6 .

E 1-6 BL B JTAG FiRIFEOAKE

Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Dm\rnloadl

J-Link / J-Trace Adapter

Device: J-Link ARM

HW ; va.00 dll :I V6.94
FW:  |J-Link ARM V8 compiled No

Port: Max
UTAG | 5 MHz -
Auto Clk |

SN: |4294967295 -

~JTAG Device Chain

TDO

DI

& Automatic Detection

Add

IDCODE

Device Name:

‘ IR len ‘ Meve

@ 0x4BAD04T?  ARM CoreSight JTAG-DP 4

<

Dlelete | Update

1D CODE:
¢ Manual Configuration Device Name:
IR len:

Up

HiE

Ciown
>

Connect 8 Reset Options
’V |v Reset after Connect

Connect: INDIH’!E| d Reset: INormaI

[

Cache Options.
|v Cache Code
¥ Cache Memary

Download Options
[ Verify Code Download
[~ Download to Flash

~Interfac TCP/IP Misc
Netwark Settings
@ USB (" TCPR/IP -
|P-Addres: Port (Auto: Autodetect ILink Info
Scan | | 127 . 0 . 0 . 1 . I 0
Ping | Jlink Cmd |
State: ready

we | mw | mae |

- SW il A

AR E Dy SW e 281, B & 5k 1-7 Fos.

6(21)




1 ARM Keil %4

1.2 THEFHR

IPUG536-2.1

B 1-7 B8 SW Bt 3al

Cortex JLink/JTrace Target Driver Setup X

Debug |Tra:e I Flash Downloadl

J-Link / J-Trace Adapter ~ SW Devic
SN: |4294967295 - IDCODE Device Name MMove
Device: [ JLnkARM SWDI | @ 0x2BA01477  ARM CoreSight SW-DP Up |

HW : V8.00 dil:| V8.94 M
PW:  [-Link ARM V8 compiled No
Port: Max ¥ Automatic Detection 1D CODE: l—

- IS MHz - 1= Manual Configuration  Device Name: Ii

IR len: I

Connect & Reset Options Cache Options. Download Options
Connect: [Normal =] Reset: [Normal ||| ¥ cache code [~ Verify Code Downloac
) Beseh ol @emee: [¥ Cache Memory [~ Download to Flash

i~ Interfac TCR/IP Misc
Network Settings

Auto Clke | Add Delete | Update

@ USB ( TCP/IP .
IP-Addres: Port (Auto: Autodetect JLink Info |
sE I 27 .0 . 0 . 1 | 0
Ping | IJLink Cmd |
State: ready

BE | B | R A |

Vit 1 SRR B e T
® %X “Download Options > Verify Code Download” %15 .
® i%CIH “Download Options > Download to Flash” 375
B & Flash i%IR

WIRFEAELFR, 755 “Update Target before Debugging” %7,
npE 1-8 pizs.

[&] 1-8 BL & Flash i%£IR

Options for Target 'led’ *
Device I Target I Output I Listir\gl User I CAC++ I Asm I Linker I Debug Vtilities

r—Configure Fash Menu Command

' se Target Driverfor Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings | [™ Update Target before Debugging

i Fie: J Edt... |

" Use External Tool for Flash Programming

Command:l _l

Arguments: I
[T Run Independent

r—Configure Image File Processing (FCARM):
Qutput File: Add Output File to Group:
STARTUP |

Image Files Root Folder: I [ Generate Listing

0K | Cancel Defaults Help |

7(21)




1 ARM Keil # 4

1.2 TREMER

1.2.3 4mi¥

IPUG536-2.1

B B AN i

ISRk Fr 4h SPI-Flash Memory #5157 20, BAHEL AN 5 2
IR ER 1 S, “Debug > Initialization File” &I, ke inE i

WItEA S “ext_debug.ini”, & 1-9 s,
“ext_debug.ini” 3CfF7T library\debug.
E 1-9 B EFR AR A

KA Options for Target 'led’ X
Device ] Tarzet ] Output ] Listing] Uszer ] C/C++ ] Bzm ] Linker Debug |Utilities ]
" Use Simulator with restrictions Settings * Use: |J-LINK;’J—TRACE Cortex ﬂ Settings
I~ Limit Speed to Real-Time
|v Load Application at Startup v Runto main{) v Load Application at Startup v Run to main{)
Initialization File: Initialization File:
| J |..'-...'-...'-debug'-e:d_debug.ini J Edi...
Restore Debug Session Settings Restare Debug Session Settings
¥ Breakpoints v Toclbox v Breakpoints ¥ Toolbox
IV Watch Windows & Performance Analyzer v Watch Windows
¥ Memory Display [v System Viewer v Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCM1.DLL [pCM1 |TARMCM1.DLL |-pCM1
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |

0K | Cancel Defaults | Halp

(8

e ARG S 5 AR & 5, s THA: “Build” (L) 5 “Rebuild”
), BCEHLF: “Project > Build Target” 5% “Project > Rebuild all target

files”, 2wk L8 M 4miE T Binary S ERPU AN+ 7Nk il AR ST itemO.

itcm1. itcm2 1 itcem3, & 1-10 Frs.
B 1-10 T4%HiF

K2 CiUsers\|iukai\Desktop\cm1_demo\project\ledimdk v5\led.uvprajx - pVision - u] X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=l @ | |
2@ ] W e
Project x|
=% Project: led -
BT led
25 user
L] GOWIN_MT_it.c
L1 main.c
o & driver
L] GOWIN_M1_gpic.c
L] GOWIN_M1_misc.c
=5 cmsis
] startup_GOWIN_M
L] system_GOWIN_M

=45 middleware

‘ [ systemCoreClock | B #“l @ " L] &

15 /* Definitions
] gpio.c | 16
L] delay.c 17 Application entry function
18 int main(void)
| | 19 1t v

| -
& Proj... [ @ Books| {} Fun...| Oy Tem..

Build Output Ll |

"
v

linking... ~
Program Size: Code=132¢4 RO-data=224 RW-data=12 ZI-data=1028

FromELF: creating hex file...

After Build - User command #1: D:\Keil vS\ARM\ABRMCC\bin\fromelf.exe --bin -o led.bin .\Cbjects\led.axf

" \Objects\led.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:08 v

J-LINK / J-TRACE Cortex

8(21)




1 ARM Keil &1 1.3 ZH Wit

1.24 T#
56 A% Gowin_EMPU_M1 Bk PF R BE T4 eI B PR BEL T 307 2%,
iE5%: IPUG532, Gowin EMPU M1 _[#Z% FH.
1.2.5 BH-AELIER

SERAEPFBETE A R BRI S AN g A i 2R R R R
Bt Binary SR R 8UR, AR BB B AR, AT PAESE U-LINK
5 J-LINK {; HARE LK

R AL # ARt To i B dm i i &t
1. EBAESR
PR RELE B 203 %) FPGA 10 1) Debug Access Port (JTAG:

JTAG_3~JTAG_18. VCC 1 GND; = SWD: JTAG_7. JTAG_9. VCC
GND) &, %% J-LINK B¢ U-LINK.

2. JashiER

BEH: U-LINK B J-LINK fj 4%, #di THAF “Debug” (@), sk
¥ “Debug > Start/Stop Debug Session”, #ENEARES, 7T LAPAT W 2 1%
B bk, BB ATERE, B 1-PR.

& 1-11 BahER

A Ci\Usersfiukah Desktop\cm_demo\project\led\mdk vS\led.uvprojx - Vision - o x
File Edit View Project Flash Debug Peripherals Jools SVCS Window Help
Edd| @ | | @ = | m | == | # systemcoreciock R - e & & B
FEO U v DRBE R O-2-8- 2 F@-) %
Registers 2 E Disassembly L |
Regioter [Value 0x0000099A BDLC FOP ~
ST 20:  SystemInit(): niti ck
0x0000099C FIFFFE70 BL.W (0x00000880)
0 D 21: gpio_init():; //Initi 100
0 0 | |E0x000009A0 F7FFFFEL BL.W io_init (0x00000966)
B3 000000000 22: delay_init(): Initializes delay functions .
R4 05D0000ADC o -
B 000000ADC || € >
B 000000000 =
Y 0x000009EE _] main.c < B
28 000000000 17 Zpplication entry function ~
® Bx00000000 18 int main(void)
R10 C00000A0C g g
Rl 0x0D000ADC 19 1L .
RI2 000000000 20 SystemInit():
R13 (5P} 020000410 | B> 21 || gpic_inic():
14 1 22 delay init(); //Initializes tions
315 (FC 0 23 -
1 xPSR 061000000 o while (1)
Banked
25 (
4 System irems OxE) s /Fledl
o Toternal 26 GPTO WriteBits (GPI00,0xE); //ledl
Mode Thread 27 Delay 1
Stack HsE 28 iteBits (GPIOO, 0xD) ; ledz
29 1
30 Bits (GPIO0,0xB); //le=d3
31 delav sec(l) v
ElProject | = Registers < >
Comman d 2 E Call Stack - Locals L x|
FC = _RDWORD (0x00000204) ; A Name Location/Velue Type
LOAD $L INCREMENTAL 9 jmam DT il
Setup () ;
v
< >
> 4] | 2+
ASSIGN BreakDisable BreakEnable BreakKill BreakList ‘ Q—IJCEH Stack = Locals ﬂrlemm_‘
J-LINK / J-TRACE Cortex H:

1.3 &EWit
Gowin_EMPU_M1 37 ARM Keil MDK ( .l FRAS: V5.26) )
TR SH T, E R T 2% %t

...\ref_design\MCU_RefDesign\MDK_RefDesign\cm1_demo.
cm1_fatfs. cm1_freertos. cm1_rtthread_nano. cm1_tcpip. cm1_ucos_iii

IPUG536-2.1 9(21)



http://cdn.gowinsemi.com.cn/IPUG532.pdf
https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.0.zip

2 GMD %A 21 w5 E

2 GMD £

21 RHRESEE

E 2 SRR AL GMD B 235 R #
http://www.gowinsemi.com.cn/prodshow.aspx.

GMD ¥t 5 E, #5% SUG549, GOWIN MCU Designer /1)
151
byl
EUAE ] GMD V1.2 J L A

2.2 TI24E4R

1§l GMD #47 Gowin_EMPU_M1 # b gmfeikit, FEAIE TR, i
BT, mEARIG. miF. FEAELAR.

221 IETHE
fEIE
WP T AR “New” () BSEHF: “File > New > C Project”, 1A
2-1 fli7R.

1. @STIH A RRAIIH A7 E
2. IEFELIHIEM “Empty Project”;
3. kFgmir T HuE “ARM Cross GCC”.

IPUG536-2.1 10(21)



http://www.gowinsemi.com.cn/prodshow.aspx
http://cdn.gowinsemi.com.cn/SUG549.pdf
http://cdn.gowinsemi.com.cn/SUG549.pdf

2 GMD %A 2.2 TFEAAR

E21g#ETE

W C Project O >

C Project —
Create C project of selected type

Project name: |gowin_led

Use default location

DAGMD_workspace\workspace_ cm1\gowin_led Browse...

default

Project type: Toolchains:

v (= Executable 2 ;
® Empty Project RISC-V Cross GCC

£ >

Show project types and toolchains only if they are supported on the platform

2 = Back Next = FEinish Cancel

R AL E AR
T GRCE KR “Debug” 1 “Release”, &l 2-2 fir.
B 22 EFEF AR EXRE

¢ C Project O X

Select Configurations p—

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

) Debug Select all
% Release

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttans either on toolbar or on property pages.

?) = Back . MNext = Einish Cancel

IRFERIF T A SMERE
R X i T B 5E arm-none-eabi-gcc K HPFT7EEE1R, UGN E
Toolchain name #1 Toolchain path, & 2-3 7w,

IPUG536-2.1 11(21)
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& 2-3 IEFmiF T REMER

Ay C Project O X

GNU ARM Cross Toolchain >

Select the toolchain and configure path

Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gec) v|

Toalchain path: | D:\GMDVtoolchaim\ARM _toolchainibin Browse...

':?3' Mext = Finish Cancel

BumBETE

se LAREAIEE 5, 7F Project Explorer #f F Wi P I m H TRE, S
I TSR FRES, SNBAgmFE it .

£ Project Explorer #iL &tk £ 24 /i T8, 8L+ “Refresh” &I,
A DL B 5 H 4 w0 H TR RS M ARED .

2.2.2 BEEIiXIN

Project Explorer M, 5 2471 T2, f 5L “Properties > C/C++
Build > Settings”, B 4TI LA SEEETI,

BL & Target Processor
fi & “ Target Processor > ARM family ” 1% 3, %% i AC & 4 “ cortex-m1”,
ﬁn g] 2'4 Fﬁﬂ_‘—\‘o

IPUG536-2.1 12(21)
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[& 2-4 it E Target Processor

B Tool Settings &) Toolchains B Devices # Build Steps

@ Target Processor
(& Optimization
(£ Warnings
(# Debugging
v ) Cross ARM GNU Assembler
( Preprocessor
(# Includes
(# Warnings
(8 Miscellaneous
w B3 Cross ARM C Compiler
@ Preprocessor
(& Includes
(& Optimization
(£ Warnings
(& Miscellaneous
v ) Cross ARM C Linker
(# General
(2 Libraries
(# Miscellaneous
v &) Cross ARM GNU Create Flash Image
(E General
w B3 Cross ARM GMNU Print Size
(& General

ARM family cortex-m1
Architecture Toolchain default
Instruction set Thumb (-mthumb])

[ Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
Toolchain default
Toolchain default

Unaligned access | Toolchain default
Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-memodel=small)

Strict align (-mstrict-align)

Build Artifact Binary Parsers | *

Other target flags

B E Cross ARM GNU Assembler > Preprocessor

B & “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” kI, ZkIkcE A “_ STARTUP_CLEAR_BSS”, i 2-5 Fiix.
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[ 2-5 A E Cross ARM GNU Assembler > Preprocessor

B Tool Settings % Toalchains [ Devices # Build Steps Build Artifact Binary Parsers | * | *

(2 Target Processor Use preprocessor
# Optimization [JDo not search system directories (-nostdinc)
# Warnings [JPreprocess only (-E)

o .
(22 Debugging Defined symbols (-D) & w2
v & Cross ARM GNU Assembler

& Preprocessor
& Includes
2 Warnings
(2 Miscellaneous

v B3 Cross ARM C Compiler
(2 Preprocessor
2 Includes
2 Optimization
 Warnings
# Miscellaneous

v B3 Cross ARM C Linker

# General
(2 Libraries Undefined symbaols (-U) &

& Miscellaneous

v &3 Cross ARM GNU Create Flash Image
& General

v [ Cross ARM GNU Print Size
# General

B E Cross ARM C Compiler > Includes

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,
ZIEELE C k5| Higit, Wikl 2-6 frox.

WAt 9w FE S % ¥ i GMD_RefDesign\em1_demo, C k05| %
BHCE, WFFR:

® "${workspace_loc:/${ProjName}/src/library/libraries/cmsis/cm1/core_s
upport/gmd}"

"${workspace_loc:/${ProjName}/src/library/libraries/cmsis/cm1/device__
support}"

"${workspace_loc:/${ProjName}/src/library/libraries/drivers/inc}"
"${workspace_loc:/${ProjName}/src/library/middlewares/delay}"
"${workspace_loc:/${ProjName}/src/library/middlewares/dmm}"
"${workspace_loc:/${ProjName}/src/library/middlewares/gpio}"
"${workspace_loc:/${ProjName}/src/library/middlewares/uart}"
"${workspace_loc:/${ProjName}/src/project}"
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2 GMD %A 2.2 TFEAAR

E 2-6 iLE “Cross ARM C Compiler > Includes”

B Tool Settings ) Toclchains M Devices . Build Steps Build Artifact Binary Parsers @ Error Parsers

(2 Target Processor Include paths (-1) [ERERE &
(2 Optimization 9
(& Warnings

e ) Ty, pport/g
"${workspace Ioc f${ProJName],.-’src,.-’l\brary,-"l|brar\esfcmswsfcm],-"dewce support}”

@ Debugging "${workspace_loc:/${ProjName}/src/library/libraries/drivers/inc}”
~ 3 GNU ARM Cross Assembler "${workspace_loc:/${PrajNamel/src/library/middlewares/delay}”
(2 Preprocessor "${workspace_loc:/${ProjName}/src/library/middlewares/dmm}"

"${workspace_loc:;/${ProjName}/src/library/middlewares/gpio}"
"${workspace_loc:;/${ProjName}/sre/library/middlewares/uart}”
"${workspace_loci/${ProjName}/src/project}”

2 Includes
# Warnings
(E Miscellaneous
~ 3 GNU ARM Cross C Compiler
@ Preprocessor Include system paths (-isystem) £
2 Includes
(2 Optimization
(% Warnings
# Miscellaneous
~ & GNU ARM Cross C Linker
(& General
(2 Libraries

(& Miscellaneous
~ & GNU ARM Cross Create Flash Image
(# General Include files (-include) &)
~ 3 GNU ARM Cross Print Size
(& General

BEE Cross ARM C Linker

i ® “Cross ARM C Linker > General > Script files (-T)” #£3, %%k
fic & “GOWIN_M1_flash_burn.ld” 2t “GOWIN_M1_flash_xip.ld”{F% GMD
Flash ##28%, WK 2-7 Fix.

Bl At 9w L S %% i GMD_RefDesign\em1_demo, Flash £ 2%

"${workspace_loc:/${ProjName}/src/library/libraries/cmsis/cm1/device
_support/startup/gmd/linker/ GOWIN_M1_flash_burn.Id}"

GMD Flash 5:4%4% Flash i 4f bk “FLASH ORIGIN” % & , 41 F s
® Internal Instruction Memory
~ GOWIN_M1_flash_xip.Id: FLASH ORIGIN: 0x00000000, ITCM
Initialization T #2177 ;s
- GOWIN_M1 flash_burn.ld: FLASH ORIGIN: 0x00000400, }y#h
SPI-Flash Memory T #5577 K.

® External Instruction Memory
- GOWIN_M1_flash_xip.ld: FLASH ORIGIN: 0x00000000.,
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& 2-7 it E Cross ARM C Linker

& Tool Settings i Toolchains [ Devices 4 Build Steps Build Artifact Binary Parsers 3 Error Parsers

(# Target Processor Script files (-T) LR ==

(& Optimization

(# Warnings

 Debugging

v B3 GNU ARM Cross Assembler

(# Preprocessor
2 Includes
(# Warnings

& Miscellaneous
~ ) GNU ARM Cross C Compiler
(2 Preprocessor
8 Includes
(# Optimization
(£ Warnings
(# Miscellaneous
) GNU ARM Cross C Linker
(% General
(# Libraries
& Miscellancous
~ B3 GNU ARM Cross Create Flash Image
(2 General
v 3 GNU ARM Cross Print Size
(2 General

<

[1Dc not use standard start files (-nostartfiles)
Do not use default libraries (-nodefaultlibs)
[INo startup or default libs (-nostdlib)

[4 Remove unused sections (-Xlinker --gc-sections)

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

[ Omit all symbol information (-s)

BCE Cross ARM GNU Create Flash Image

lii & “Cross ARM GNU Create Flash Image > General > Output file
format (-O)” iET, ZEWE B N “Raw binary”, 7748444 L %11 Binary
A, anfE 2-8 Fros e

[#] 2-8 it & Cross ARM GNU Create Flash Image

B Tool Settings &) Toolchains B Devices # Build Steps Build Artifact Binary Parsers | * | *

@ Target Processor Output file format (-O) | Raw binary ~

i) imizati
(22 Optimization [ Section: -j .text

3 Warni
(22 Warnings []Section: -j .data

& Debugging ) - .
v % Cross ARM GNU Assembler Other sections () &
(& Preprocessor
& Includes
(# Warnings
£ Miscellaneous
~ 3 Cross ARM C Compiler
( Preprocessar

& Includes
(# Optimization
(# Warnings
& Miscellaneous
~ By Cross ARM C Linker
& General
& Libraries
(# Miscellaneous
v % Cross ARM GNU Create Flash Image
(% General
v By Cross ARM GNU Print Size
& General

Other flags
£ >
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Bt & Devices

il E “Devices > Devices” &1, Zi&iEE N “ARM Cortex M1 >
ARMCM1”, tni 2-9 Fix.

2-9 fig & Devices

3 Tool Settings & Toolchains M Devices A Build Steps

Build Artifact [mi} Binary Parsers [ ¢ | *

Device selection (Used by debug. Mot yet used during build!)

MName

ARM Cortex AS
ARM Cortex A7
ARM Cortex A9
ARM Cortex MO
ARM Cortex MO plus

v ARM Cortex M1

ARMCM1

ARM Cortex M23

Details @
Family (2048 kB RAM, 2048 kB ROM)

Family (2048 kB RAM, 2048 kB ROM)

Family (2048 kB RAM, 2048 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Device (Cortex-M1, Rev r1p0, 10 MHz)

Family (256 kB RAM, 4096 kB ROM) &7

<

Device core: Cortex-M1

Memary map (Warning:

Naot yet used to generate the linker scripts!)

ARMCM1
Section Start Size Startup
IRAM1 0x20000000 000020000 ]
IROM1 000000000 000040000 1
Edit...

2.2.3 Ymi¥

SER T AR T B A4 5 5, g e 2410 T2, s T 24 Build® & 7
o}, Build All“= ”, 5% .8 “ Project > Build Project "= Project > Build All”,

G B A A g AR BT Binary S, Wi 2-10 s

B 2-10 4mi¥

o workspace_cm1 - C/C++ - em1_demo/src/project/led/led_demo.c - GOWIN MCU Designer - o X
Fle Edit Source Refactor Navigate Search Project Run Window Help
TR AN PO ST EE S R PR o =] N R S [avick Access] || 5 | (Bl 4
[ Project Explorer £2 = 8 (£ led_democ 2 = SE0® % = B8
g ~ '3|-+| @file led_demo.c[] 0E R W e ¥
sl Includes 2 L e 1 =
(= Debug 11 #include "demo.h” 2 demoh
v s o gpioh
& library 14 /% DeFANItiONS —--mmm-mmcmcmmmm o mcmcmmmmmmmcmmm e mmmmmmmm o e = delayh
v (= project 15 o led_demal(void) : int
(= ahb_master 16 #if LED_DEMO
& apb_master 18 /% Includes: */
= can 19 #include "gpic.h”
(= ddr3 22 #include “"delay.h”
(= dmm 22
(= dualtimer 23 /* Definitions: */
ethernet 24
(& etnernet 25¢ int led_demo(void)
(= gpio_in_intr 26
(= i2c_master 27 SystemInit(); //Initializes system clock
(= interrupt 28 gpio_init();  //Initializes GPIO®
N 29 delay_init(); //Initializes delay functions
= keyscan 28
v led 3 while(1)
[ led_demo.c < b3 < b3
= printf =
& psram Problems ¥ Tasks B Console 32 Properties B3 =}
&= e
(= spi flash CDT Build Console [em1_demo]
= Spi’masm arm-none-eabi-objcopy -0 binary "cml_demo.=lf" “cml_demo.bin" ~
N Finished building: cml_deme.bin
(= timer
= trng Invoking: GNU ARM Cross Print Size
o uart rx arm-none-eabi-size --format=berkeley "cml_demo.c1f"
- text  data bss dec hex filename
(& uart_n intr 7088 1088 76 8252  203c cml demo.elf
(= watchdog Finished building: cml_demo.siz
[ demah .
[&) main.c e 5
Writable Smart Insert | 3:1

IPUG536-2.1

17(21)
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2.24 T#;

5E% Gowin_ EMPU_M1 9w Wit 9w i, SAFgm e vt R 80V,
H5%. IPUG532, Gowin EMPU M1 F#Z%F -

2.2.5 B ELIRR
5E/% Gowin_ EMPU_M1 4w F2 i1 Binary SO F#E, Wi K
RGBT PR AR J-LINK 5 B 2%, 7EZR AR 2 mr ikt
i (FEL IR N RS R A SRR —E0 .
Gowin_EMPU_M1 # A FE L ik iE, .
i B 494 1 4tk T
P B PR S 2
EBRT B
Ja B A A
e B 3 A iE TR
1. EFEHAE “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, Fif#iE#e “New”, F F7 TAERHE EED, WwE
2-11 7R
B 2-11 IR ER AL E R

{#r Debug Configurations X

Create, manage, and run configurations

e %-

type filter text
[©] C/C++ Application
[€] C/C++ Attach to Application

[€] C/C++ Postmortem Debugger

[©] C/C++ Remote Application

[©] GDB Hardware Debugging

[©] GDB OpenOCD Debugging

[c] GDB PyOCD Debugging

[t] GDB QEMU Debugging

[©] GDB SEGGER J-Link Debt1mnin~

= Launch Group New
Duplicate
Delete

Filter matched 10 of 16 items

Configure launch settings from this dialog:
- Press the 'New' button to create a configuration of the selected type.
= - Press the 'Duplicate’ button to copy the selected configuration.
- Press the 'Delete’ button to remove the selected configuration.
TS - Press the “Filter’ button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

2. EFECEAL AT R RIE T« Main 7k I, B B 24 5T TR Project
F1 C/C++ Application Z& 10, WK 2-12 flis.
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E 2-12 AL E Main i&IR

¢ Debug Configurations

Create,

ge, and run ig

CEX|lBE3-

type filter text
[E] C/C++ Application
[E] C/C++ Attach to Applica
[E] C/C++ Postmortem Deb
[€] C/C++ Remote Applicati
[£] GDB Hardware Debuggi
[£] GDE OpenOCD Debuggi
[€] GDE PyOCD Debugging
[t] GDB QEMU Debugging
v [E] GDB SEGGER J-Link Deb
[£] em1_demo Debug
= Launch Group

< >

Filter matched 11 of 17 items

Name: | cm1_demo Debug

Main %5 Debugger] B Slarlup‘} iy Source] =] Qommon] &, SVD Palh]
Project:
| cml_dema | Browse...
C/C++ Application:
| Debughem1_demo.elf
Wariables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
(J Enable auto build () Disable auto build
@) Use workspace settings Configure Workspace Settings...
Revert Apply

@

3. EFFCESLIEAFR LY “Debugger” T, FCE 2 HT K LK

J-Link F1 GDB £5i&5i, npd 2-13 Aizr.
- Device Name: Cortex-M1
- Interface: JTAG i SWD
Little
- Connection: USB
& 2-13 Bt & Debugger &I

- Endianness:

{¢ Debug Configurations

Create, and run ¢

CER| B -

type filter text
€] C/C++ Application
[€] C/C++ Attach to Applica
[©] C/C++ Postmortem Deb
[©] C/C++ Remote Applicati
[ ] GDB Hardware Debuggi
[£] GDB OpenOCD Debuggi
[c] GDB PyOCD Debugging
[c] GDB QEMU Debugging
w [£] GDB SEGGER J-Link Deb
] em1_demo Debug
= Launch Group

< >

Filter matched 11 of 17 items

Name: | cm1_demo Debug

Main [ %¥ Debugger .+ Slar[up‘} B Source} 1= Qnmmonw 7, SVD Palh‘}

J-Link GDB Server Setup ~

Start the J-Link GDB server locally [J Connect ta running target

Executable path: |S(jliﬂkJ)ath}j$(j|iﬂk_gdbserver} Brow

Actual executable: |C:,’Program Files (x86)/SEGGER/ILink/ILinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the projec

Device name: |CDrlex-M1 ‘ Suppo
Endianness: @) Little O Big

Connection: @ USB (@]]:] I:l (USB serial or IP nam
Interface: ® SWD O ITAG

Initial speed: O Auto () Adaptive (®) Fixed kHz

GDB port:

SWO port: [ Verify downloads Initialize
Telnet port: Local host only  []Silent
Log file: |

Other options: |-sing|erun -strict -timeout 0 -nogui

Allocate console for the GDB server [ Allocate console for semihosting a v
< >

Revert Apply

@
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BRI FR

Project Explorer #8 &, 15 2471 /X101 H TR “ Properties > C/C++
Build > Settings > Debugging > Debug level” &1, XA E FIRZEH N
Default(-g)&% Maximum(-g3), #n&l 2-15 fi7s.

2-14 Fe B R G AF R

& Tool Settings 3 Toolchains M Devices # Build Steps Build Artifact Binary Pa| * | *

(# Target Processor Debug level Maximum (-g3) v
# Optimization -
= . Debug format Toolchain default ~
(22 Warnings
(% Debugging []Generate prof information {-p)
v & Cross ARM GNU Assembler [J Generate gprof information (-pg)
(£ Preprocessor Other debugging flags
2 Includes

2 Warnings
# Miscellaneous
v & Cross ARM C Compiler
(2 Preprocessor
2 Includes
# Optimization
2 Warnings
(# Miscellaneous
v 8 Cross ARM C Linker
# General
# Libraries
# Miscellaneous
v ) Cross ARM GNU Create Flash Image
# General
~ & Cross ARM GNU Print Size
# General

BEE A LR

PR JTAG iR (JTAG: JTAG_3~JTAG _18. VCC Hil
GND; B{ SWD: JTAG_7. JTAG_9. VCC 1 GND) ¥l E, %
F2 J-LINK 17 548 5 H K

Hifi T AA” Debug %41 T Hi413R" % ~ 7, b #4175 H ) Debug i &,
TN HBUIRES, SATH R E . PR BTSSR, & 2-15
I
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& 2-15 BRI HEL IR

{4 workspace_cm1 - Debug - cm1_demo/src/praject/led/led_demo.c - GOWIN MCU Designer - o x
File Edit Source Refactor Navigate Search Project Run Window Help
3wl |Giw|o 0 @ 2 . | &% i -0~ i® - [ 5 S ST,
o recr] | |
45 Debug 52 [i% ¥ = 8 o=Varisb.. 2 % Brea Periph odules = O
v [E] em1_demo Debug [GDB SEGGER J-Link Debugging] ~ A= " v
v i cm1_demo.elf Name Type Value
v o Thread #1 57005 (Suspended : Step)
= led dema( at led_demo.ci28 0x588
= main{) at main.c:64 Ox5e2
15 JLinkGDBServerCLexe &
= R I T v
led_demo.c &2 = 0 5= outline & =8
A Elﬂ }.:‘ Y * -
o %nt led_demo(void) o demn.hz w
SystemTnit(); //Initializes system clock U gpioh
gpio_init(); //Initializes GPIOB o delayh
delay_init(); //Initializes delay functions o led domofvcid) st
while(1)
{
GPIO WriteBits(GPI0B,BxE); //ledl
delay_sec(1); //Delay 1 second
GPIO WriteBits(GPI0B,@xD); //led2
delay_sec(1);
GPIO WriteBits(GPIOB,®xB); //led3
Aalaw carf1\e o
G Comsole % & Tasks */ Problems {3 Exscutables [] Memory ] |xEBRESE 2B-8-= 0
cm1_demo Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCLexe
Removing breakpoint @ address @x@@e0e588, Size = 2 -
Removing breakpoint @ address 8x@@88eCB4, Size = 2
Reading 64 bytes @ address @x20ea7FC@
Read 4 bytes @ address @xB@OOOSE2 (Data = @x00182308)
v
< >
‘

2.3 &E it

IPUG536-2.1

Gowin_EMPU_M1 =¥ GMD (il A : V1.2) BHHREKZ

Fuiit, WK N 2 Bt

...\ref_design\MCU_RefDesign\GMD_RefDesign\cm1_demo.

cm1_fatfs. cm1_freertos. cm1_rtthread_nano. cm1_ucos iii

21(21)



https://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V2.0.zip

GOWINSE

EREB TR RX




	免责声明
	版本信息
	目录
	图目录
	1  ARM Keil软件
	1.1 软件安装
	1.2 工程模板
	1.2.1 创建工程
	1.2.2 配置选项
	配置器件
	配置ROM和 RAM
	配置输出文件格式
	配置头文件路径
	配置调试选项
	配置Flash选项
	配置调试初始化文件

	1.2.3 编译
	1.2.4 下载
	1.2.5 软件在线调试

	1.3 参考设计

	2  GMD软件
	2.1 软件安装与配置
	2.2 工程模板
	2.2.1 创建工程
	创建工程
	选择平台配置类型
	选择编译工具链和路径
	建立项目工程

	2.2.2 配置选项
	配置Target Processor
	配置Cross ARM GNU Assembler > Preprocessor
	配置Cross ARM C Compiler > Includes
	配置Cross ARM C Linker
	配置Cross ARM GNU Create Flash Image
	配置Devices

	2.2.3 编译
	2.2.4 下载
	2.2.5 软件在线调试
	配置软件调试选项
	配置软件调试等级
	启动软件在线调试


	2.3 参考设计


