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1 Gowin Cortex-M1 3 4% F 35 85

Gowin HAFHHHEHEA Cortex-M1 FAZga H AL, X8 A HLGR I H P ok
Ui, Cortex-M1 FFAPEAR, A SCRY 3= Bl ik 5256 1) 77 2y sk 35 22 28 H Gowin
BATIRAER) Cortex-M1 AT AR aAE, ARSI LR DResi 2181 Cortex-
M1 Bz 4] GPIO it s i, T8 LEDO XTI 2K

1.1 Wfaeit

1.1.1 Gowin A &I Cortex-M1 #K1%

BATE A Gowin AT H & — A TS, B TAEM SR 753 v LA
SEEBHAFEFH “Gowin MAFEATFLMAE” —FHNE, XEEAFET
YL, FATX BB E %N “MISC_SA LED Twinkle” H) TFE, SRJE st

« |_L| ” %ﬁ@—/l\ Veri]og i’f’-‘lﬁ , '[’I_j‘pAﬁ% j'y “M1 SC_SA_LED_TWlnkIC 7,

SRIG S “9% 7 33\ TP Core Generator Fi## 2 “m1” 33 Cortex-M1 %k

¥ “Gowin EMPU M1”, i FK 1-1 fizs.

= o1 e E =
S § L] Eir = (==
E:}Jv._iﬁ === A KR 5 BE

Target Device: | GWSA-LV25UG324C2/11

e |
_Im1 | 2
Name Versig 1
Gowin_EMPU_M1
v Hard Module - -
v Memaory
v [ Shadow Memory Information
w1 RAM16S 1.0
b RAM165DP 1.0 Type: Gowin_EMPU_M1
b ROM16 1.0 vendor: GOWIN Semiconductor
v Soft IP Core
v Microprocessor System
v [ Soft-Care-MCU Summary
3 [ & Gowin EMPU_M1 17 |
Crwin FMPIL M1 includes Cartev-M1 and AHR-I ite intarf:

1-1 $2 3 Cortex-M1 ¥ #%

Wik Ja, HABER M, WK 12 Fis.
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Device: [GwsA-25 | Device Version: (A |

| Part Number: |GWSA-LV25UG324C2/11 ]
|

Create In: | HAO1_gaoyun\02_m1\M15C_5A LED_Twinkle\M15C_5A LED_Twinkle\ipga_projectisrc\gowin_empu_m1 =
| language:  Verilag -
Cortex-M1
T DERUG |

AHB Bus |
|

AHB2APE

APB Bus

Vistch Dusl PB Master
UARTO | | UART | | Timerd | | Timer1 RIC TRNG 12c spi SD-Gard
Lo | [ | [oewo] oo | 85 ] [ | [ | [ ] [ | [ ] o] P

Kl 1-2 Gowin_EMPU_M1 IP fic & 5

M EET LAY, Gowin EMPU M1 SHE =2 45H):

$—%, Cortex-M1 WK ITCM (FE4 17 #48) DTCM CEUdR A7 it a3 );

% %, AHB i 4 & GPIO. CAN. Ethernet. DDR3 Memory. PSRAM
Memory. SPI-Flash Memory. AHB Master [1-6];

% =%, APB &£k & UARTO. UARTI1. Timer0. Timerl. Watch Dog-
RTC. TRNG. DualTimer. I2C Master. SPI Master. SD-Card. APB Master [1-
16].

1.1.2 Cortex-M1 ZKIZEL &

i\ Gowin_ EMPU_M1 IP FL & 12 J5, X7 Cortex-M1, BT} Cortex-
M1 A RGEHATEE, WK 1-3 Fiw.
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™ L 4
g
Shn
General 5 little-endian. The "
e —
Device: [Gwsa-25 | Device Version: [A 5 Cortex-M1 ? X
Part Number: |GWS5A-LV25UG324C2/11 ]
. - j Tl
Create In: ‘ H:\01_gaoyun\02 m1\M1SC_SA LED_Twinkle\M1SC_SA_LED_Twinkle\fpga_project\src\gowin_er Co rtex- M 1 (%]
Language:  Verilog
Gowin Cortex-M1 is intended for deeply embedded =
pplicati i
wocxur non-debug core,
s [ per interrupt controller, ITCM and
) DTCM, and AHB-Lite int v
Lo 7 e
Cor Tty B B S
Ly TG e Common Debug  Memory
T TR T ] s
s ) e Number of interrupt:
weses || on
TG 5
| AHB-Lit= TG 5 Ol
TG 10 O 16
w1 e ® 32
AHB B ITAG 12 [
T et TG 13 b 0S8 Extension
G AHE Master
g [ Big Endian
TG 15 [
APB By
us I [] External Interrupts
AHB2APE TG 15
Gawin Cortex-M1 :
uarro | | vartt | | Timero | | Timert Visich RTC TRNG Dual 12¢ sPl ooz

& 1-3 # A\ Cortex-M1 N R &L E

MR Cortex-M1 W% & GeH 25N HC B AT U .

1121 BHEKE

Cortex-M1 BB E W FE 1-4 iR,

Common  Debug Memaory

MNumber of interrupts
1

(@R:

Q16

® 32

0S Extension
[ Small Multiplier
] Big Endian

[ External Interrupts

& 1-4 Cortex-M1 i A0 & 1% 15

3 % T U B

Number of interrupts: H Wi EACE, ATLAECE 1 4. 8 4~ 16 4Nk 32
ANGMET, BRI 32 4.

OS Extension: #{ERAT RACE, wRiEFE, N Cortex-M1 F &> FF
BERSG, BOIANNCFEERGY .

Small Multiplier: LSS E, W%, M Cortex-M1 7 #F Small
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Jeikgs, BNSZHF Normal 3fevk2%, ERIAA Normal Feik:ds .

® Big Endian: Ha i ks NCE, WAREF, N Cortex-M1 SCHFEHE K
Sk A, 5 SRR /N 5

® External Interrupts: #MHBHWIECE, WHRER, N Cortex-M1 S &
() 4 ANAE TN, S A SRR AN e N, BRI A S .

1.1.2.2 AR E
riili Debug HEN VARG E F T, 40 M 1-5 Frs.
Common  Debug  Memory

Enable Debug
Debug Port Select
) ITAG
) Serial Wire
(® JTAG and Serial Wire

L] Small Debug

1-5 Cortex-M1 ikl &

X FARECE BB IR

® Enable Debug: & 5HaE1H G O DhEe, AiENfEgE, AaiEAHEE.

® Decbug Port Select: il & F, —HH=AEWITE: JTAG.
Serial Wire. JTAG and Serial Wire. Serial Wire Ft/& “HF TR, &
9 2 28 4 ik SWDIO 1 SWCLK; JTAG Debug Port, 28 A1 H
(1) J-link b 0330 1 QTAG R ), ARSLE A 18 H DAP Link
AR E, L Serial Wire # 2.

® Small Debug: VIABACE, R EFE Small Debug, NI Cortex-M1 3¢
¥ Small B 2E, BN SZEr Full BCERES, BRUCH Full #.

Debug {1 B 7 T i L BC B 41 T K 1-6 P
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Common  Debug  Memory

| Enable Debug
Debug Port Select

) JTAG

® Serial Wire

() JTAG and Serial Wire

[ small Debug

1-6 AL &

1.1.2.3 7B
M “Memory” BEAAFRERCE S, 0 N 1-7 Fiws

Common  Debug Memary
ITCM
ITCM Select

®) Internal Instruction Memory

(O External Instruction Memory

ITCM Size: |32 KB =

[ Initialize ITCM

TCM Initialization Path:
DTCM
DTCM Select

®) Internal Data Memory

(O External Data Memory

DTCM Size: |32 KB -~

& 1-7 Cortex-M1 fE % e & F1f

X EARCE BB

ITCM Select: ITCM BB %+, ITCM #2& Cortex P 1% H L4 =2k,
SRR N SRR A A7 ik g% “Internal Instruction Memory” BY3# #5464
7% “External Instruction Memory”.

ITCM Size: RAES T “Internal Instruction Memory”, ZHC & A4 GE#E
Ja A, ATPLEFE N 1KB. 2KB. 4KB. 8KB. 16KB. 32KB. 64KB.
128KB. 256KB B{ 512KB; AR¥EA[F B KRR SCHF K Size #iS2
A—FEHT, GWSA-25 1) ITCM Size F Kik$ 4 64KB, RN 32KB.
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® [TCM Initialization: ITCM ¥J#GHLACE, RELERE T “Initialize ITCM”
PGS, ZEEA R B, WRiEHE Initialize ITCM, W] 3CHF
ITCM #J454%, AJLLLE ITCM Initialization Path 5t A\ ITCM #4418 SO 1%
%o IR BAE R A4 SPI-Flash Memory F#51 5520, ITCM #J4H1{E
R4 AFE PR ITCM Size T AANIE K bootload XA #8142 . HE ITCM
Initialization Path S AR F, AEeH a4 “v”. “\n”
G SUTRFI S R BE AR, AN IRESEEIX B2 IR “ Initialize ITCM”,
BAR AT ST B SR EURE 2 78 J5 1 0 N 5 AT U0

® DTCM Select: DTCM [l &, F]LLIE#E “Internal Data Memory” E{(#
“External Data Memory”, ERiA “Internal Data Memory”, Internal Data
Memory: PSR GRS, F N Block RAM /7 B2 U, Al Huhit
0x20000000. External Data Memory: 43 % #% 17 i %5, 41 DDRx
Memory 55, EifHhlk 0x20100000,

® DTCM Size: Hi%k#E T “Internal Data Memory”, 1ZiEWA AIHCE, A
DL 1KB. 2KB. 4KB. 8KB. 16KB. 32KB. 64KB. 128KB. 256
KB 8 512KB; AR HFE S, SCRFFRRKIGEAFR, GW5A-25 K
Y EF N 64KB, ERik 32KB.

ITCM & Cortex 1% H#54f£Hi 2k, DTCM & Cortex W% flash & sram
AL 4R A A A B IE ,  F8 4 I BUE AT A 15 S A I e X B |
FAEZEFME, BT SmEZAE, I L N A XA A R iR i & .t
B SHT IS [R] L SR AR B A ACRS, BT AR THE] ITCM A AT . IX AT DL 250
FEaATIERNE . FETHEMEAA IS, WA LUK E] DTCM Hr L5 4 A7 B
[f] o ARURSEERARCADTIE] ITCM H £ AT, ARIRSEE ) Cortex-M 1 fE L E W T
Kl 1-8 Fir

ITCM
ITCM Select
@) Internal Instruction Memory

() External Instruction Memory

ITCM Size: 32KB

Initialize ITCM

ITCM Initialization Path: |

DTCM
DTCM Select
@ Internal Data Memory

() External Data Memory

DTCM Size: [32KB  ~

]
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1-8 Cortex-M1 77 fifi 43 e B & 18

1.1.3 &N GPIO 4hi%

f£ Gowin_EMPU M1 IP FJELE F vl LLE 2], 1% IP XFFZ MM, AHB
2% I : GPIO. CAN. Ethernet. DDR3 Memory. PSRAM Memory. SPI-Flash
Memory. AHB Master [1-6]; APB &4k I-: UARTO. UARTI. TimerO. Timerl.
Watch Dog. RTC. DualTimer. TRNG. I2C Master. SPI Master. SD-Card.
APB Master [1-16]o XU {8 o] EAXF A #EAT(H RERC &, AR SE56 L GPIO 9,
Wit N GPIO FL & 5, i~ &l 1-9 Fiw .

is

Genera | |sop Type: Gowin_EMPU_M1
Device: [Gwsa-2s | Device Version: |4 L Vendor: GOWIN Semiconductor
Part Number: | GWSA-LV25UG324C2/11 ] e GPIO ?
Create In:  [HAD1_gaoyun\02_m1\M15C_5A_LED_Twinkle\M15C_54 LED_Twinkle\pg GPIO o
d
Language: | Verilog - oy
The Cortex-M1 Core of Gowin EMPU_M1 interacts with GPIO block
through AHE bus. The GPIO block interconnects With FPGA Fabric
where user implements general purpose I/ functions. This AHB
GPIO is a general purpose I/ interface unit and provides & 16-bit
Cortex M1 1/O interface. Users can select inout or infout/en signals as GPIO's
ports.
1RQ[31:0] !
Cortett
[ Options
== i i Configuration
. KW kA BC B A
[ Enable GPIO
e | K S
Enable GPIO I/0
#PEBu Gowin AHB Bus g
AHB2APE

1-9 # A GPIO 4 & 5 i

HANBE R G, BATHFEMLEE GPIO BIR], WK 1-10 fis.

GPIO &

The Cortex-M1 Core of Gowin EMPU_M1 interacts with GPIO
block through AHB bus. The GPIO block interconnects With
FPGA Fabric where user implements general purpose IjO
functions. This AHB GPIQ is a general purpose 1O interface
unit and provides a 16-bit /O interface. Users can select inout
or infout/en signals as GPIO's ports.

GPIO15 [

Options

Configuration

Enable GPIO 1

Interface Type:
Enable GPIO 110

Gowin AHB Bus

2 Cancel

1-10 fEfE GPIO #hik

B OK 2 )5, AMERLIAE S| GPIO AR % T 44 th, X ®Rm /s Ad
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BT, WRE 1-11 B, ARG Ad: OK, Gowin EMPU MI IP it B Ht5E i 1 »

Cortec-M1

IRQ[31:0] i ————————— o]
Cortex-M1

AHB-Lite

Ijl SPI-Fiash ’“HB[ 1”; ster

P 1-11 HMBCRCE )

1.1.4 SERRIAEEBAE B

AT Gowin EMPU M1 IP #NINETZ B “M1SC_SA LED Twinkle”

o, IR R 5 Y, e MISC 5A LED Twinkle XS 30 R TR

module M1SC_5A LED Twinkle(
inout [15:0] GPIO,
inout JTAG_7,
inout JTAG 9,
input HCLK,
input hwRstn

)s

Gowin_EMPU_M1_Top Gowin_EMPU_M1_Top_Inste(
.GPIO(GPIO), //inout [15:0] GPIO
.JTAG_7(ITAG_7), //inout JTAG_7
.JTAG_9(JTAG_9), //inout JTAG_9
.HCLK(HCLK), //input HCLK
.hwRstn(hwRstn) //input hwRstn

)s

endmodule

1.1.5 5| HIZI R

AIRELH: Cortex-M1 ) TAER 4h HCLK ¥ E N 50M, HIT &M KSR
fit, ZA7 hwRstn HHF AR Efcskish], BTN ACGS25 AR Fi%A L1 1%
BRXT Cortex-M1 FiAR# O, AT LAEHIF KR £ 40 pin /& GPIO 1)
GPIO[0]H1 GPIO[ 1>k S i T %, H 1 GPIO[0]3%#2 DAP-Link F1¥] SWDIO,
GPIO[1]3%4% DAP-Link ] SWCLK. AXSLI A1 E T Cortex-M1 k%1%
il GPIO i Hi I FESF, AT #% 1] LEDO KT #I52K, B AFRATT A 75 43 i Cortex-
M1 GPIO 4} ] GPIO[0]4 £ LEDO _LEI R . %2 BRTIR, W] LIS ZA R EL56 i
SR W R 1-1 Fross
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® 11 5 LR

Sl | 5l g S
HCLK T9
hwRstn C15
JTAG_7 C17
JTAG 9 | C18
GPIO[0] | D14

SRS E B G, W TREST e, T RTICES, FRAME R DLEAT

BATFEE T

1.2 AR BT

B SR EH ARM Keil MDK 835 11 H 2B CMD AT 3RS 1
H, ARSI A PR AT 1 ARM Keil MDK #4784, 5T MDK
AR M TAR R, o) s LR 2, A SRS N MDK 3 A AN 24
BB AT ERFRE M KA, X ERATEA MG N A, AR

MDK LFE4 A led.

Gowin £%) Gowin EMPU M1 $E8FgmAE e, 3523 n] DAZEFRAT IS AL (1451
FEFRIREL, WAl UEm =B Ml BN, T T E 1-12 fros.

B
Gowin EMPU M1ER{4F05RS S a1 S miEas

Gowin EMPU M1EEHigiH25511

1 RHRiZEE

Gowin_EMPUZMA #4451 F 4410 : Gowin_EMPU_M1\src\c_lib.
ST o R TR (i B -

http://edn.gowinsemi.com.cn/Gowin EMPU_M1.zip |

Gowin EMPU M1 #2554

Gowin EMPU M1SiHREIZSEFH o LR

Gowin EMPU M1BUEZIT2EF

11 SRR ERRE

Gowin EMPU M121iEi{28=FH
HR -
® 11 BENBRARE

Gowin EMPU M1 IDEgRi+S=F01

®  HA RTOS $iff4ifs

Gowin_EMPU_M1 2% bLF 3 b i 7 77 12

Gowin_EMPU_M1 ¥ifthifi e, BeOtsr LR med g, gk 141

fiiid

Cortex-M14 Bz s3] G

Gowin EMPU M1sxi45T RTS8 xft
) startup_GOWIN_M1.s
GOWIN MCU DesignerfiFiges core_cm1.h

Cortex-M114 B 47 8% i 3

1-12 R EARA AL R

1E MDK Bt il TREEESL SE R I, IRt SRS in 2 TR, 2R G
#57 main.c A, ARG S AR IRSLEG T B, W BR:

void GPIOInit(void);
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void delay(__IO uint32_t nCount);

int main(void)

{
SystemInit(); //Initializes system clock
GPIOINnit(); //Initializes GPIO®@

while(1)

{
GPIO WriteBits(GPIO0®,0x0);
delay(433300);

GPIO WriteBits(GPIO®,0x1);
delay(433300);

}
}

//Initialize GPIO
void GPIOInit(void)

{
GPIO_InitTypeDef GPIO_InitType;

GPIO_InitType.GPIO Pin = GPIO _Pin_©@ |
GPIO Pin 1 |
GPIO _Pin_2 |
GPIO_Pin_3;
GPIO InitType.GPIO Mode = GPIO_Mode OUT;
GPIO_InitType.GPIO_Int = GPIO_Int_Disable;

GPIO_Init(GPIO0®,&GPIO_InitType);

GPIO WriteBits(GPIO®,0xF);//light : low level

}
//delay
void delay(__IO uint32_t nCount)
{

for(; nCount != 0; nCount--);
}

RACAY AR A AR, S IALI B, SREWIMEE GPIO H, SRJGTE
while ¥ Hid T GPIO WriteBits B &% N GPIO M4t =K i 7, {8 H
s& GPIOO, it ZERT SEE LED 4T [N SRII ZhEE -
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1.2.1 MDK 3%k B

PATTFEAE MDK AT H R B B A R 3 3)) Cortex-M1 HFEFHIIE1T. Bl
TERT T W% Gowin EMPU_ M1 IP it & IR, FRATEEEME ITCM 1757, K
ARAGHE] ITCM FEHAT, FRAT7E Z0F MDK #H47 BB A S fr o S8 H AR il

T item SCHE. A AN, X MDK TRS#HATARSCRLE .
1. W& ROM H#JiaHHE N 0x0

HH| Target T, 4 F L IROMI Wbk i% & 4 0x0, W F B 1-13 A
USRI B AME RN 0x0, Coretx-M1 A% TGk B 2.

7|
Tevige larget ]Uutput ] Listing] User ] CAC++ ] hsm ] Linker ] Tebugz ] Utilities I
ARM ARMCM1 Code Generation
ARM Compiler: |Use default compiler version 5 ﬂ
¥tal (MHz): |<undefined:
Operating system:  |None J I~ Use Cross-Module Optimization
System Viewer File: [~ Use MicralLIB [ Big Endian

| B

[ Use Custom File

Read/Only Memory Areas Read.\Write Memory Areas

default  offchip Start Size Startup default  off-chip Start Size MNalnit
~  romt: | | © ™ Rami: | | -
~  romz: | | ' - Ramz | | -
I~ ROM3: | | s I Ram3: | | -
on-chip on-chip

[F_iromi [20 | |oco0 & [ IRAM]. |(x20000000  [0:8000 ~
I IROM2: | | & I~ IRAMZ: | | ~
0K | o | Defaults | Help

Kl 1-13 B & ROM #)4s bk
2. lisCRE

$oF| User #£70, 7F After Build/Rebulid 370 F BT E, @0 s
H:\keiNARM\ARMCC\bin\fromelf.exe --bin -0 led.bin \Objects\led.axf
ITCM\make_hex.exe led.bin

FEEENLE, ERGASTH “H\keilARM\ARMCC\bin\fromelf.exe” 75
EMR R N L Keil FI23EA#ITI200, make hex.exe A4 A& FH KA B
ITCM SCAERT, IR 7] AR TR IR AL B R Fh R B, 0 R AT
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sHE T 3101 =

M1SC_SA_LED Twinkle > M1SC_SA LED Twinkle > m1_praject > led » PROJECT

’
el (s UELE R T
|| EventRecorderStub.sovd
| ext_debug.ini

1-14 E#l make_hex.exe ¥ fh 2 H i) TR

1.2.2 Yk TTE

K 1-15 Fiw.
(7

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
1S H | | | | ® | &= &= | [# asc2 1608
& A1 0] ¥ e FEE & @

- ¥
Project 1 gﬁ%Tﬂ B ] mainc | ] startup_GOWIN_M1.s = | ] ext_debug.ini - X
=% Project: led = 10 /#* Includes i
B4 led ié #include "GOWIN_N1.h"
-5 STARTUP 13 /% Declarations
14  woid GPIOInit (void)
1] startup GOWIN_M1.5 15 void delay(__I0 uint32_t nCount):
- SYSTEM 16
17 f* Definitions
1 system_GOWIN_M1.c 18 imt main(void)
=5 PERIPHERAL ég 5 Tnit(): //Tnitiali 1ack
. ywetemInit () nitializes system cloc
] GOWIN_M1_gpio.c 21 | GPIOImit(): //Initializes GFION
1 GOWIN_M1_misc.c 22
W e aan . 23 while (1}
=] Project| @ Baoks | £} Func...| Oy Temp..| || € >
Build Output 1 B
compiling GOWIN M1 it.c... ~
compiling GOWIN M1 spi flash.c...
linking...

Program S5ize: Code=696 RO-data=ZZ4 EW-data=¢ ZI-data=1028
After Build - User command #1: H:\keil\ARM\AZBRMCC\bin\fromelf.exe --bin -0 1led.]

] = ] led.bin
A\Objectsh\led.axf"™ - 0 Error(s), 0 Warning(s). s
Build Time Elapsed: 00:00:01 2. MBRERLAEHER .

€ >

K 1-15 gmik LFE

B EREAE, XHTF Gowin Cortex-M 1 #R% B4 SmFE sk se il 1, 2 RNk
TR T R SR EIE

1.3 FRFF THATIREIRAE

AT AL AL PR SN 8 SR Alte Gowin AT MDK. #f
I NEL EMTREE TR TR, F R R s 28 Al
¥ MDK A A A ) item ST Cortex-M1 8%, ARG e LA, K4k
() fs SCAF R EE FPGA S, IXFT2UE S REFP TR s e, A0S D2 i

JE4#H: https://xiaomeige.taobao.com B Mk www.corecourse.cn

PR http://www.cnblogs.com/xiaomeige/ FARREA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

4457 FPGA BEIBA KRB 1E T 3R
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

B, R I R A
1.3.1 MDK 5 Gowin %H&4SHF T

FEAH ] MDK B T 2R 7 I, 75 2243 B 2l DAP-Link 1 #880E HE
VRS, AUSZEfE ] DAP-Link, # DAP-Link [) GND. SCK. SWD =/ 5]l
BRI RR b, AR, JFRR ERA T RN, AR
40-pin #HEE ) GPIO[0]. GPIO[1], FrUAFRATH = MRALFRL K DAP-Link Al
ACG525 JFRIGHATIERE, R FEMNHE = T84 TE FPGARE R, FrbiA
o3 F T B R B T B 1-16 o

2an0ssmursns | wrwrussmosman G

bt 85N 3)qe) paads ybiH

ool VZ'0 AG:4dmoq

.o

TS momms w
LR T

LU

K 1-16 7 JF R EAEF K

1.3.1.1 F % FPGA IS

R, T T ERE R BIRE, AAUE TN E FPGA MRS, R )5
T ARM WIS, P& 1, 78 MDK B4 o ke AN 2 il 28 . 36
fITX BT FF FPGA M fy AR 5y B8 prosrammer "NEHRT, A N 1-17 TR
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R BB IE IR

TR FIESRIEEY FPGA L FRAED FHRR FHIl SEAFAR=1L—TR

4 wEsgn sunmnary |

7 User Constraints Project File: H‘\Dliganyum\DZJr\1\M15C75A7LED7T§EE§
[ Flocrplanner & Gowin Programmer Version 1.2.9 Beta-6 build 31030 X
7 Timing Constraints Editor 2
O Synthesize g = USE Cable Setting
© Synthesis Report Enable Series Device Operation FS File
= Netlist File 1 GWSA GWS5A-25A SRAM Program ..le/M18C_5A_LED Twinkle/fpga_project/i

) Place & Route
= Place & Route Report
© Timing Analysis Report

= Ports & Pins Report

i . ,
[ pogrnner | 1

Output & x
nfo  Target Cable: Gowin USB Cable(FT2CH)/0/337/null @2.5MHz g
nfo  Target Device: GWSA-254(0x00012818)
. : nfo  Operation "SRAM Pragram" for device=1...

E2aall Process RhicEichy nfo Frequency Updated: *15MHz"

nsole nfo  User Code: 0x0000D2E8 3. TR RER
nfo  Status Code: 0x70026020
nfo  Cost3.54 second(s)

v

Ready

1-17 T4k FPGA M4LHS

1.3.1.2 FT# ARM 5/X15

7F MDK #PEd1, #4 tii #S 3 Debug 13, #£%] Use H, w4 E O
5 7 R s, FRATAE ) DAP-Link, X H 5k 55 2k %5 “CMSIS-DAP
Debugger”, K& 1-18 fias.

] | = = JE 12| B asc1e08 JRe a-le oo &-|@E-| A
Jx|d= o o@
1ain.c _1 starbin COUAIKL B4 © [ avt dakhnaini
% @rile| WA Options for Target 'led’ b4
* @auth
* ggevl Device ] Target ] Output ] Listing] User ] C/C++ ] Asm ] Linker Debug Utilities]
* rie
:;ﬁ*****: (" Use Simulstor ~ with restrictions  Seftings | @ Use: [CMSIS-DAP Debugger | Settings |
™ Limit Speed to Real-Time ULINK Pro Cortex Debugger A
£# Inelu _—;;#l"_
#include ¥ Load Application at Startup ¥ Run to main() ¥ Load |[‘M""|‘;"DP _Dc;bugg l main()
/* Decla Initialization File: Intilizatid Models Cortex-M Debugger
wvoid GPI | 5T-Link Debugger "
woid del | J Aext_ded NULink Debugger J Edt...
/% Defi Restore Debug Session Settings Restore| gfﬂ;:?u%ﬂjﬁge%irgger
efin:
int main |¥ Breakpoirts ¥ Toolbox v Bnﬁ_lltergglgstgr(:mtex Debugger "
] K
i System ¥ Watch Windows & Performance Analyzer 2 Wmmugwgggﬂw_mr
GPIOIn ¥ Memory Display [¥ System Viewer [v Memory Display [v System Viewer
hil
=] ‘? ilel CPUDLL: Parameter: Driver DLL: Parameter:
GPIO  [SARMCM3.DLL | |SARMCM3.DLL |
dela
Dialog DLL: Parameter: Dialog DLL: Parameter:
GPIO
delaj |DARMCMIDLL [pCMI |TARMCM1.DLL |pCM1
_} ! [~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
_,-",-"Initia Manage Component Viewer Description Files ... |

wvoid GPI

IT! {
GPIO_T

0K |
1-18 &£ 1 A8 A A I

Cancel | Defaults | Help

SRIG il Settings, BEANVEE A, FATH AT LLE BRI 2] T K 8s,
R 1-19 fiios, RoRE AT L RS8R T T .
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CMSIS-DAP Cortex-M Target Driver Setup *

Debug lTrace ] Flash ]]ownload]

CMSIS-DAF - JTAG/SW Adapter SW Device

[Any] - IDCODE Device Name
[SWDIO | @ 0x28A01477  ARM CoreSight SW-DP |

Seral No: |LU_2022_8888
Firmware Version: |1.0 J
M oswl o Pot:[sw <

& |

Max Clock: [1MHz - | | |

AP: |0«00
Debug
Connect & Reset Options Cache Options Download Options
Connect: |Nonnal j Reset: |A|.rt0detec1 j ¥ Cache Code I~ Verify Code Download
¥ Reset after Connect ¥ Cache Memary ™ Download to Flash

" Log Debug Accesses | Stop after Reset

| 14 | | Cancel |

K 1-19 AR 2] 1 ik &%

g s R oGE R RE, RE s B R EET, WFE
1-20 FT7IS o

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
1EHda| -y [ | @ | 55 = 0 | @ asceteon Va;ﬂ\o & &-| &
HERlore e s DRBE@R-0- 2% 3-8 %- 1
Registers o El Disassembly
Fegioter [Valee ||[ oxooooozse pog FOP {r3,pct
T p— 20:  SystemInit(); //Initializes system clock
50x00000348 F7FFFFES BL.W 0x0000031C SystemInit
21:  GPIOInit(); //Initializes GPICO
K3 000000000 0x0000034C ET7FFFESE  BL.W 0x0000020E GPIOInit
B4 0x00000398 mme il
B 0x00000393 <
B 000000000
7 0=00000377 _] mainc | ] startup GOWIN_M1.s
B 000000000 7
2 000000000 g L xf
EiD 000000395 9
Eil 0=00000398 10 /* Includes 4
R1Z 000000000 11 #include "GOWIN_MI.h*
K13 (SF) 0320000408 12
] 13 /¥ Declarations 4
14 void GPIOInit(void) .
A 16  void delay(__T0 uint32_t nCount);
16
T bl 1T /% Definitions /
ot 18 int main(void)
Internal 19
Made Thread B> 20 [ SystemInit(); //Initializes system clock
Stack M=F 21 GFIOInit ():  //Tnitializes GFIOD
22
23 whilafl)

1-20 ARM 325 F 4k

REFFBATERZ 5, TRAE 20T A ) LEDO JHG KR, ARA IR SER:
JEI o

1.3.2 Gowin 4 T8 5EB TEM

AT FRATIR 2, FRATAT LK ARM 3t (ARG E] ITCM 24047, it

¥ ARM HIACHSAE AHTAE AL SCAEAE Cortex-M1 H3EATECE , AT Al o] LA S I 25
WX, BEEIT Gowin B T H#CE M TR, BEAEEW NN,

1. @ ATIIRATE MDK HHIACE, FTLAERI/E MDK THREHX T, Ak
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T 44 ITCM XA, FIX 4 A ek AT =

|MISC_5A_LED_Twin|-c|e » M1SC_SA LED Twinkle » m1_project » led » PROJECT

>

ITCM

Listings

Objects
[ ] EventRecorderStub.scvd
] ext debug.ini

| | item0

| litem1

L} ftem2 FE i tem3TAFBEAT

| litem3
| | led.bin
[1ed.uvguix.5un
[ led.uvoptx

KA led.uvprojx

LU S S S VU U YO VY

1-21 E4| ITCM 304

2. 1E FPGA LF&H Cortex-M1 IP H 3 N —4 item X3, KNINIE
B 4 A item SCAHFREZ AT, B 1-22 Fios.

=] s @ hsE | -

<« M15C_5A_LED Twinkle » fpga_project » src » gowin_empu_m1 item

o - L. BRSO %
|G |2t comse R R S A

K 1-22 ¥ item SCHHE FPGA TR+

3. £ Gowin 1 IP Core Generator T f5 7 , FRANZ AT ALK
Cortex-M1 4%, W NEl 1-23 Fiir.

A& -EH @EE T

Target Device: | GWSA-LV25UG324C2/11 I 1
Filter ]
W Select 1P Config il S
MName
~ [ Hard Module « v « src Wgowin_e.. > ~ |0 #E"gowin_empu_m1" ]
ADC
BandGap |n v R - M @
CLOCK »Es ~ .
& s o
Dsp ftem 2. B HCortex-MIKE
13C = =E 2
MIPI_DPHY - W (D)
Memory - 1B ()
seml - I (F
User Flash
v [ Soft IP Core = FIE )
Al - EmEH)
BackGround Cenfig - - .
DSP and Mathemat SZEEN): | gowin_empu_mil.ipc V‘ IP Config File (*.ipc)
Interface and Interg FIFT(0) Elig
Memary Control
Ml coccricr e ot - |

K 1-23 $EIE L1 Cortex-M1 A% IP
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4. iy gowin_empu_ml.ipc LA, i Cortex-M1 FCE F1fi, 7E Memory

FCE SN, R3] ITCM AIa IR, sy ™ SR EBIFATAI NI g 5L
AT item ST SO et 42, a0 R & 1-24 For.

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, 08 extension, small
or normal multiplier, big or little endian, full or small debug, debug port, external

v

Common  Debug  Memory

LOCKP
~
ITc™
) Hewe ITCM Select
HAITED 9
@) Internal Instruction Memory
(O External Instruction Memory
ITAGT .
ITCM Size: |32KB ™
= hwRstr
Initialize ITCM
17265 [ ITCM Initialization Path: |re\M15C_SA LED Twinkle\src\gowin_empu_m1ijtcm \
DTCM 1
OITCRA loct

Gowin Cortey YV COTtExM1 ®
« v A |« src » gowin_empuml » T B | &= gowinempumi ]
|m~  EmhE - 0

b ER - -itcm
2 0 CE. Fmp 2. B tem ST I S0 R

w BRC)

- (D)

- BF(E)

- I (F)

- FIE (G)

— FOE (H) w

APB Bus

i | item

1-24 HIUHAL ITCM X1

Wik IR EEEZ JE, A OK EHTARL 1P, SRS BT T AL &,
HGHTY s SO

IR AR TR 2T, R N 125 B, 1R 13011 TR A
T BT O fs S
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e [E————— ) _}

asn a1qe) paads ybIH
B Sfecl V20 AS:domod
= P
B m: S 3)ge) 85N UIM0I: | 9PON
B acE
o

Kl 1-25 i A

FESEWZ G, ATULERIFF AR EF LEDO FFUEINER, X tHat v B R4 14
URSZE AT L E Cortex-M1 1) ITCM SN #0FE 5 2

1.4 BE5R%

FATE L AT LED AT N R SES, a7 T 22 1M Gowin $24t
[f] Cortex-M1 BAZBEATHAEAFACRS LT, IFERE T EAR PR, HaiE
PIRPREF N8R T, PIRP IR AR DU — 1%%*@%5?%%%, eSS
T HAT T EE AR E AR 5, HErLLEE Cortex-
M1 BR824 5 HA R X L.

JE4#H: https://xiaomeige.taobao.com B Mk www.corecourse.cn

PR http://www.cnblogs.com/xiaomeige/ FARREA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

	1 Gowin Cortex-M1软核使用说明
	1.1 硬件设计
	1.1.1 Gowin软件中添加Cortex-M1软核
	1.1.2 Cortex-M1软核配置
	1.1.2.1 通用配置
	1.1.2.2 调试配置
	1.1.2.3 存储配置

	1.1.3 添加GPIO外设
	1.1.4 完成顶层模块代码设计
	1.1.5 引脚约束

	1.2 软件代码设计
	1.2.1 MDK软件配置
	1.2.2 编译工程

	1.3 程序下载及功能验证
	1.3.1 MDK与Gowin软件分开下载
	1.3.1.1 下载FPGA侧代码
	1.3.1.2 下载ARM端代码

	1.3.2 Gowin软件下载完整工程代码

	1.4 思考与总结


