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1 RTAT M

1.1 FHAE

11 FHARE

1s7xsm

£ X Gowin_EMPU(GW1NS-4C)sERR N 37 5% A CL A0 )/, ATt
RE—RINRRTT %R, BIRRAXELNRERGENRRTTE (RTOS), W
E SPI-Flash [{J{CHS7E £ 77-6i% 2% SRAM HHE T IR YL 7 % (Running in
SRAM from SIP SPI-Flash), &4 f¢fifi#s User-Flash (ACHD L4 74 25
SRAM HisfTHIfER 7% (Running in SRAM from Embedded User-

Flash.

1.2 X345

8B 2 SR M E www.gowinsemi.com T UL R#;. B E UL AH

RIS

® SUG100, Gowin z 54K fFH " 5w

® |PUG931, Gowin EMPU(GW1NS-4C)#¥ 4w fE 5% F it

® |PUG932, Gowin EMPU(GW1NS-4C)H/4:i4 it 2% F i

1.3 Ki&.\ kg8

IPUG1013-2.0

A1 RHIHE T ARFM A I IRARIE . Da08 15 LA R Lo
+ 11 RiE. 4a0R7E
ARG FiURIE | 2 EP
RTOS Real Time Operating System S AR R Gt
SIP System In a Package RG R4
SPI Serial Peripheral Interface FATAME R
SRAM Static Random Access Memory A BEALAF B i 4
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http://cdn.gowinsemi.com.cn/IPUG931.pdf
http://cdn.gowinsemi.com.cn/IPUG932.pdf

1 RTAF 1.4 FORSCRS A5

14 FARXFHS KRG

iz AR AT AL BORSCRY AR S R AT AR A S 1) BRI,
A EZESAFRKRA:

MHk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2 WAL RAE RS 2.1 uC/OS-II

NN SR RIER S

Gowin_EMPU(GW1NS-4C)E % £ uC/OS-Ill. FreeRTOS 1 RT-
Thread Nano A4 i #ix N 202 8 R St .

2.1 uC/OS-III

2.1.1 ¥HF

® UC/OS-Il &—ANTTH MY, ALK, 465 RASeh k%, &8 I
B IR

® UC/OS-III &4 =AML, $R4E T BRI Py BT R TR, 35
VT, . (RS S,

® UC/OS-III Hit T 1R 22 Fo e ST Py % BT f WO vk, EL A B 13 4T 16
BT IERE, HEBRIEE SN BAES, EAEANSHEZ MEEE
I BT
Gowin_EMPU(GW1NS-4C)3% ¥ uC/OS-III;

uC/OS-IIl JFALHL I ZE Micrium M3 hitp://www.micrium.com F#X.

2.1.2 fiiZ&

Gowin_EMPU(GW1NS-4C)sZ £ uC/OS-IIl kx4 >y V3.03.00.

213 B E

e I/ ufbliEid &k UCOSIII_CONFIG\os cfg.h #1 os_cfg_app.h K &
uC/OS-lll;

® /ALl & UCOS BSP\bsp.c il bsp.h k3243 B FH T & 4 -
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2 HRANSERHRIE R %

2.2 FreeRTOS

2.1.4 8&&it

A N EEEIREL uC/OS-IIl RTOS TS Wit MR e 5 % W
it

cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.0.zip
BHESEEIT

Gowin_EMPU(GW1INS-4C) > Ff s = SR = IR (B4R
A: V1.9.9.01 (64-bit)) ) uC/OS-II {25t

...\solution\RTOS\ref _design\FPGA_RefDesign\gowin_empu
Ri-mizsEEt
Gowin_ EMPU(GW1NS-4C)3Z £ ARM Keil MDK  ( EL R #FRCAS -

V5.26) 1 GMD (R : V1.2) B{E#) uClOS-II Bk At gm s 2%

it

® ...\solution\RTOS\ref_design\MCU_RefDesign\MDK_RefDesign\cm3_

ucos_iii

® .. .\solution\RTOS\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_

ucos_iii

2.2 FreeRTOS

2.2.1 $54E

2.2.2 liA&

223 &

IPUG1013-2.0

FreeRTOS & /Mt EH LN #RIFE RS

FreeRTOS 1F N —MRELIRIFE RS, Theeth: E5EH. MEE

R SR MEASL. AR, ORI, IR,
AR L R 7

® FreeRTOS #(F R g2 R R IIRIE RS, BABERMEAI. IR,
AR R SRS SR R R

Gowin_EMPU(GW1NS-4C)3%# FreeRTOS;

FreeRTOS JEACHE1EE FreeRTOS Ml http://www.FreeRTOS.org T
#Ho

Gowin_EMPU(GW1NS-4C) 7 #11] FreeRTOS fii /& V10.2.1,

F e BLE I & 24 include\FreeRTOSConfig.h Kt & FreeRTOS.
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https://cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C)_V2.0.zip
http://www.freertos.org/

2 WAL RAE RS 2.3 RT-Thread Nano Jii 4

2.2.4 8E&&it
S R FreeRTOS RTOS flif: 52 U v AN B 1 i P 5 4 4t
i

cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.0.zip
EHsEETt

Gowin_EMPU(GW1NS-4C) s K =i 4 il A oA «
V1.9.9.01 (64-bit)) [¥] FreeRTOS %% ¥ it:

...\solution\RTOS\ref _design\FPGA_RefDesign\gowin_empu
Ri-mizsEEt

Gowin_EMPU(GW1NS-4C)3Z £ ARM Keil MDK  ( 2.l 8 A i AS «
V5.26) 1 GMD (il thhiiA: V1.2) {41 FreeRTOS B AF9miES
%t
® .. \solution\RTOS\ref_design\MCU_RefDesign\MDK_RefDesign\cm3_f

reertos

® .. .\solution\RTOS\ref _design\MCU_RefDesign\GMD_RefDesign\cm3_f
reertos

2.3 RT-Thread Nano kg7~

2.3.1 $5{iE

RT-Thread Nano J&— /™% & i i B S2 i P A% 5

H CIEFEITA, KM R HEEE, HA RPN, &—
AT 5 L 241551 RTOS;

® HNFTRIE S NN, IR EAEES L. A ER S [F SR, A
NS I ] 2 S AE 5 BE R SE N HR AT R Gk b

® JRUif ik, HAf Apache VFHIHE 2.0, SERFERAE RGN AT A TR
PEAT AS B AE L™ dh TR, AR B AT AR RIS, B T AE T
N oF

Gowin_EMPU(GW1NS-4C)>.£F RT-Thread Nano ffi A ;

RT-Thread Nano JEfCHLiE 7E RT-Thread MG https://www.rt-thread.org
Tk

2.3.2 A&

Gowin_EMPU(GW1NS-4C) 3 ###] RT-Thread Nano i4<y V3.1.5.
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https://cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C)_V2.0.zip
https://www.rt-thread.org/
https://www.rt-thread.org/

2 WAL RAE RS 2.3 RT-Thread Nano Jii 4

233 8E

e JH/Arlimid 5 bsp\em3\rtconfig.h Kt & RT-Thread Nano;
® [/ u LLiE i &% bsp\em3\drivers\board.c K3 #5 Al FH T & AR -
2.3.4 BE§I

s M EE BRI RT-Thread Nano RTOS #1422 Wil F 4T 2
%t

cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C) V2.0.zip
BHeEit

Gowin_EMPU(GW1NS-4C) s K =i 4 il A iioAs «
V1.9.9.01 (64-bit)) ¥} RT-Thread Nano f# %%kt

...\solution\RTOS\ref _design\FPGA_RefDesign\gowin_empu
Ri-mizsEEt

Gowin_EMPU(GW1NS-4C)3Z £f ARM Keil MDK  ( 2l AF R A :

V5.26) Al GMD (MR #EAEA: V1.2) #AEH RT-Thread Nano #4:
WL H W

® .. \solution\RTOS\ref_design\MCU_RefDesign\MDK_RefDesign\cm3_r
tthread_nano

® .. .\solution\RTOS\ref_design\MCU_RefDesign\GMD_RefDesign\cm3_
rtthread_nano
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3 SRAM #1217 & SPI-Flash {45 31 KRTFAFTHE

38R AM HiE{THE SPI-Flash {t5

31 XTHFAER

Gowin_EMPU(GW1NS-4C) %2 T 2 EIHE 27 s FLASH, $4T
WAEFR 2 AEHA FLASH . a0 48 4 f70ifi 45 FLASH 17 [A] AN B 2 H -
RIS ER TR, Hlin Gowin, EMPU(GW1NS-4C)f5 4174 2% FLASH Ay
32KB, WiIRHFULEL 32KB, 7EH N E SPI-FLASH (1) FPGA 7=, 1l
W GW1INSR-4C QN48G 1, FATAT LK IR AL 5 A 2N & SPI-
FLASH, 1847 &80 Eda 7t 25 SRAM [ 7 [ SR HAT X /A

3.2 &It

A R 84235 Running in SRAM from SIP SPI-Flash {42 2%
WA g FE S %%t cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-

4C) V2.0.zip
3.2.1 BH&EET

Gowin_EMPU(GW1NS-4C) > K =4 2l A i A «
V1.9.9.01 (64-bit)) IREMES % it

...\solution\RunInSRAM_FromSIPFlash\ref_design\FPGA_RefDesign\
gowin_empu

3.2.2 Rt wiESE it

Gowin_EMPU(GW1NS-4C)3Z#f ARM Keil MDK' ( L JURH i A
V5.26) HRIFHIBARG RS it

...\solution\RunInSRAM_ FromSIPFlash\ref _design\MCU_RefDesign\c
m3_demo\project\printf

IPUG1013-2.0 7(18)



https://cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C)_V2.0.zip
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3 SRAM H1iz47 A & SPI-Flash {5

3.3 WAFHCE T ik

3.3 MHELESE

3.3.1 Target Memory B2 &

IPUG1013-2.0

fic® “Options for Target > Target”, &+ LK E X off-chip ROM1.
on-chip IROM1 #1 on-chip IRAM1 #£35, #if 3-1 frs.

3-1 B E “Options for Target > Target”

K4 options for Target 'printf’ *
Device Target ]Uutput ] Listingl Vzer I C/C+t I Azm I Linker I Debug I Ttilities ]
ARM ARMCM3 Code Generation | J
ARM Compiler: Use default compiler version 5
¥tal (MHz):
Operating system: | None j [ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB [ Big Endian
[ Use Custom File
Read/Cnly Memary Areas Read Wrte Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Nolnit
¥  RoM1 [(x40002400  [2x2000 r  RAMT: | | r
ROMZ | ] r  RAMZ: | | -
™ ROM3: | | r I RAM3: | | -
on-chip on-chip
[ ¥  IRoM1: |B0 [0xB000 o ] | ® iRams: [0x20000000 [ec2000 r |
~ IRoM2: | | s I IRAMZ: | | r
0K | Cancel | Defaults ‘ Help
ROM1 &

® Start: 0x40002400

Z B2 % i APB Master [1]f0i2 463, B SPI-Flash
controller FJiEL4E L .

® Size: 0x2000

&R 22 3T 16KB I Fitay SRAM, &5 A\ F| SPI-
Flash R ARE A FH 25 18] AN B i B s 7 At 25 SRAM ) — 2

IROM1 (MCU 54 7&1%:%) BB
® Start: 0x0

® Size: 0x8000

IRAM1 (MCU ##EEi%:%) BiE
® Start: 0x20000000

8(18)




3 SRAM rizf7 A & SPI-Flash fAfY 3.3 B ET L

® Size: 0x2000

J7 16KB Hffs £7-fifi a5 SRAM #¥[f], fi i 8KB HIK#h 4T N & SPI-Flash
AR A

3.3.2 SRAM B3

YT i BB AT i 2% SRAM iz T AR D, A B — AN S
tr, filtn ram_func.c, WKl 3-2 iR

3-2 ram_func.c 7=l

Vi) — O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
==l @ | | | =& | main CERelQ-leco&|B-| A
2 0] W] en dX| AR e @
Project + 8 .1 mainc g ram_funce ] system_gwinsdec ] spiflash.c - X
=% Project: printf 2 Py
=47 printf 3
= L5 user ¢
. L " = E GW1NS5-4C)
1 guinsic_itc € codes in SRAM.
_1 main.c 7
Q ram_func.c ] B
L driver e
~ 10
i emsis 11 #include <stdio.h>
L] system_gwinsdc.c 12
_1 startup_gwinsdc.s 13
21 core_emic 1¢ /* Definitions
L 15
S5 middleware 16 woid ram func(void)
] uartc 17 B¢
_1 retarget.c 18 printf ("\z\n");
_1 spi_flash.c 13 printf ("R g instructions in SRAM from SP:—F'_as':‘.Z:.::.:‘."J;
20 printf ("R g instructions in SRAM from SPI-Flash!\r\n");
21 printf ("Hello World.\r\n");
22
l | -l 23 v
EPI’OJ‘.. Books| {} Fun... | [y Tem... < >
+

Build Output N x |
compiling spi_flash.c... ~
linking...

Program Size: Code=1476& RO-data=240 EW-data=28 ZI-data=l1&63&

FromELF: creating hex file...

After Build - User command #1: D:\Feil vS\ARM\ARMCC\bin\fromelf.exe --bin -o printf .\Cbjects\printf.axf
".\Objects\printf.axf" - O Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:02

J-LINK / J-TRACE Cortex

3.3.3 SRAM A IBE B

IPUG1013-2.0

A8 ram_func.c XM, #%# “Options for File ‘ram_func.c’...”,
3'3 F)-I"/j—:\‘ o

9(18)




3 SRAM rizf7 A & SPI-Flash fAfY 3.3 B ET L

[& 3-3 #&#¥ “Options for File ‘ram_func.c’...”

2 - O X
File Edit “iew Project Flash Debug Peripherals Tools SVCS  Window Help
=" K- Iy | | | Wz 4| B main JRe|@-|e o s &|E A
& 4@ 0| W onne R AT e Y@
Project 78 ] mainc g ram_funcc | ] system_gwinsdcc | ] spiflash.c - x
=% Project: printf 2 ~
Sl printf 3 * Bfile ram func.c
BT user 4 * Rauthor GowinSemiconductor
j Tnsdc it ] * RQdevice Gowin EMPU (GW1N5-4C)
gwinsac e & # @brief Running codes in SRAM.
1 main.c T | mmmmmmamawwwm E R R R R R R R R KRR R R R A KR KR KRR R R R A KA AR R R AR R R A AR AR A AR R AR R
3j ram_fun, 2
£3 driver ;:\ Options for File 'ram_func.c'... Al=F7
E& cmsis Remove File ‘ram_func.c’ -
j system_c
1 Manage Project Items...
j startup_c
Open ram_func.c
] core_em
=5 middleware BpeplEiniatcn o)
J vart.c Rebuild all target files
] retarget.| l:] Build Target F7 oy ;
B spi_flash ing instructions in SRAM from SPI-Flash!\x\n");
N Translate ram_func.c ing instructions in SRAM from SPI-Flash!ir'\n"):
World.h\r\n");
Show Include File Dependencies

< | 23 T v
= Proj... @Eaal; {} Fun... |0y Tem... < >

Build Qutput

compiling spi_flash.c...

linking...

Program Size: Code=147& RO-data=240 RW-data=23 ZI-data=l6&36

FromELF: creating hex file...

After Build - User command #1: D:\Keil v5\ARM\ARMCC\bin\fromelf.exe --bin -o printf .\Cbjects\printf.axf
" \Objects\printf.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:02

Configure target options

J-LIMK / J-TRACE Cortex

{E “Options for File ‘ram_func.c'... > Memory Assignment >
Code/Const” &I, %+ “ROM1 [0x40002400-0x400043FF]”, ]
3'4 F}‘I"ZT—\‘O

IPUG1013-2.0 10(18)




3 SRAM rizf7 A & SPI-Flash fAfY 3.3 HAECETTE

& 3-4 BtE “Memory Assignment > Code/Const”

Options for File 'ram_func.c'

Froperties | 0o+ I

File Type: IC Source file j [¥ Include in Target Build
Size: IT-"ZT-" Bytes [ Aways Buid
last change: ITue Jan 16 14:56:31 2024 [¥ Generate Assembler SRC File
[+ Assemble SEC File

Stop on Exit Code: Ich specified LI ¥ Image File Compression

Custom Arguments: I

Memary Assignment:

ROMT [Ox40002400-0x200043FF]

Code / Const:
Zero Initiglized Data:  |<defautt>
Other Data: |<d'3‘fEIJﬂ>

LedLefled

0K I Cancel Defaults | Help |

3.3.4 SCT M HH&E &

lic & “Options for Target > Linker”, HUiH2)iE “Use Memory Layout
from Target Dialog” &1, 4mfE “Scatter File” &I, FahikFF SCT X

1, Kl 3-5 fros.

IPUG1013-2.0 11(18)




3 SRAM rizf7 A & SPI-Flash fAfY

3.3 BAFBECETTE

IPUG1013-2.0

& 3-5 BLE “Options for Target > Linker”

Device I Target I Output I Listingl User

Options for Target 'printf’

[~ Use Memory Layout from Target Dialog

[~ Make RW Sections Position Independent
[~ Make RO Sections Position Independent
[ Dont Search Standard Libraries

| e/ttt | ham

Linker IDebug I Utilitiesl
X0 Base: I
B0 Base: ICEDDDDDDDD

R/W Base |(x20000000

¥ Repart ‘might fail' Conditions as Emors LR I
Scatt i ; - i

catter [[\Objects prt.sc |

Misc
controls

Linker |-cpu Cortex-M3 "o s
control  |-strict —scatter " \Objects printf sct”

string W

()4 I Cancel | Defaults | Help |

FEIT i SCT X4, Bk “LR_ROM1 > ER_ROM1”, &M 7k
WK 3-6 FiR.

[ 3-6 1824 SCT X+

@j ram_func.c D printf.sct v X
1 E AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R -
2 s **% Spatter-Loading Description File generated by uVision ***
R R R e T T T
4
2 LR IROM1 0x00000000 0x00008000 { ; load region size region
& ER_IRCM1 0Ox00000000 0x00003000 { : load address = execution address
7 *,o0 (RESET, +First)

8 * (InRoot$55ections)
9 JANY (+RO)
10 JRANY O (+XO)
11 }
12 RW_IRAM1 0x20000000 0Ox00002000 { ; EW data
13 JANY  (+BW +ZI)
14 }
ey )
16
17 LR ROM1 0x40002400 0x00002000 {
18 ER_ROM1 0Ox20002000 0=00002000 ; load address = execution address
15 ram func.o (+RO)
20 JANY (4RO
21 }
22 } w
>

12(18)




3 SRAM #1217 & SPI-Flash {45 3.4 THITE

3.3.5 TEEFRLEE
5 N\F|HE SPI-Flash [/AHS, 7R 452 SRAM HHUTHT, 5%
B A AR R HIEE B RR AT 5 2% SRAM .,

Zm%E main.c 2%, J8H SPI-Flash [z k% “Read”, FHTikiz
FRAS 2 K /7% %5 SRAM H,

34 TEFZE

BAmE G RwmEE, BFENEERN S ER S ER_IROMT (F
RIS, BT T84 126548 FLASH) 1 ER_ROM1 (B AF|H & SPI-
Flash ()4%f%, Bl ram_func.c FACHS ).,

FIMESOX AR G4 8. bin, Bl ER_IROM1.bin F1
ER_ROM1.bin.

3.4.1 2B ER_ROM1.bin #37

PAT AT IT K THRA A AT TR
“..\solution\RunInSRAM_FromSIPFlash\tool\bin2hex\bin\bin2hex.exe ”,
e ER_ROM1 # ¥z

B, $HATS “bin2hex.exe ER_ROM1.bin”, 74
ER_ROM1.bin.txt A, BEEL ER_ROM1 B .

3.4.2 E NN E SPI-Flash

fs F G AR BT AR R AR YO DN BR BC) ER_ROMT ##5, DA

EN2|N & SPI-Flash:

BRIt
...\solution\RunInSRAM_FromSIPFlash\ref_design\FPGA_RefDesign\

gowin_empu

RtmIzE it
...\solution\RunInSRAM_FromSIPFlash\ref_design\MCU_RefDesign\c

m3_demo\project\spi_flash

1. Jn# ER_ROM1 ¥

B A AL spi_flash i main.c 5, FKEELH ER_ROM1
IR AEA “ER_ROM1”, H SPI-Flash (K54 “Write”, BAN
#H SPI-Flash.

B2 ER_ROMA %4, 1Bk spi_flash TFEACHS,
2. T# ER_ROM1 i
181 F U5 8E ) Programmer F 8%, N Ei& 1) ER_ROM1 (#fifi
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3 SRAM #1217 & SPI-Flash {45 3.4 THITIE

BB AR 1T

I P43 4 Programmer, 32 “Edit > Configure Device”
g T A4~ “Configure Device” (#), #TJF Device configuration, 41 3-7
Fr7s

® Access Mode THi%%, % “MCU Mode” £,

® Operation FHhi%l#, i%F “Firmware Erase, Program” = “Firmware
Erase, Program, Verify” £,

Programming Options > File Name, %388 {5 i+ A% 3 S04
FW/MCU/Binary Input Options > Firmware/Binary File, & F4ifE
#it Binary 344

3-7 Programmer B &

W Device configuration 7 >

Derice Operation
Access Mode: MCU Mode ~

Operation: Firmware Erase, Program ~

Firmware Erasze, Program

Frogramming Options

File name: |de =1gn/FPGh_Refllesi snzowin_empus/impl fpnr S zowin_empu. f=

User Flash Initialization

FYACU Binary Input Options

Firmware/Binary File: |_demo/projects/spi_flash/mdk_+E/=pi_flash. ]:-in| I .. I

Save Cancel

SEARAELE S, #dr “Program/Configure” (5“0, NEE LIRS
PERIE AT w2 B Binary S0, B ER_ROMA #5855 A\ 31 & SPI-
Flash,

3.4.3 THEERF

1§ R #34F Programmer, N 58 B LE 22 RS IR SO A EK
9w 22 %11 ER_IROM1.bin S0, FI354174# 2% FLASH.

IPUG1013-2.0 14(18)




4 SRAM #1217 A iz User-Flash {{H5 4.1 KFTARFTHR

4 SRAM HiE{TA#% User-Flash {X#5

41 XRTEHFR

URIRAE 7 R RS AT A B R A A, a] DURE K ER A UAS 2
Yafr ey SRAM Hizty, DR AR IS T L .

4.2 BEEIT

A M E$E3REC Running in SRAM from Embedded User-Flash [{)7#
P ZH B R A e 2% Wt

cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V2.0.zip

4.2.1 BH-SE%t

Gowin_EMPU(GW1NS-4C) > K =4 il Ak i A «
V1.9.9.01 (64-bit)) IS % it

...\solution\RunInSRAM_FromEmbFlash\ref_design\FPGA_RefDesig
n\gowin_empu

422 BH-&E7It

Gowin_EMPU(GW1NS-4C)3Z £ ARM Keil MDK ¢ &l 84 hie A -
V5.26) #A AR S T

...\solution\RunInSRAM_FromEmbFlash\ref_design\MCU_RefDesign\
cm3_demo\project\printf

43 RHEE

4.3.1 SRAM X234

BT 7 BEAE B A G %y SRAM HHIZ24T FARED, S E — Ntk
i1, fFltn ram_func.c, W& 4-1 Fios.
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https://cdn.gowinsemi.com.cn/Gowin_EMPU(GW1NS-4C)_V2.0.zip

4 SRAM F1iz1T Witk User-Flash 10Hg

4.3 BAFEE

[&] 4-1 ram_func.c 7=l

K - | *
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEd@| ¥ 2B | == p P | JE 15| B main JREe| @Q-le oo @3-
S EE e B e R A2 @
Project T8 | ] mainc  g] ram_funcc - X
EE Project: printf 1E/*
B@printf Q R Rt
S user 3 * Bfile ram_func.c
J 1nsdc it 4 * Bauthor GowinSemiconductor
gwinsac L. 5 | * @device Gowin EMPU (GW1NS-4C)
] main.c [ * @brief Running codes in SRAM.
[ gjram_fun(.c ] 7 R R R AR R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
|3 driver g */
. 9
=5 cmsis 10 /* Includes
1 system_gwinsde.c 11 #include <stdio.h>
] startup_gwlnsdc.s 12
] core_emi.c A3 /
14 * Definitions
BT middleware 1=
] uart.c 16 woid ram func(void)
B retarget.c 17 H{
18 printf("\zin");
19 printf ("Running instructions in SEAM!\r\n"):
20 printf ("Running instructions in SRAM!\r\n"):
21 |}
< | | 22
=] Proj... @ Books {}Fun..|OyTem..| || € >
Build Output 1 B
linking... ~
Program Size: Code=1064 RO-data=240 EW-data=2% ZI-data=l636
FromELF: creating hex file...
After Build - User command #1: D:\Keil vE\ARM\ARMCC\bkin\fromelf.exe —-bin -o printf.bin .\Objects\printf.axf
".\Ckjects\printf.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:02 W
J-LINK / J-TRACE Cortex

4.3.2 SRAM KRB E

Fi## ram_func.c X, #E#E “Options for File ‘ram_func.c’...”, #&

4'2 ﬁ}‘l"/j—:\‘o

IPUG1013-2.0
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4 SRAM H1iz47 Pk User-Flash 18 4.3 HHALE

IPUG1013-2.0

& 4-2 #%$F “Options for File ‘ram_func.c’...”

- o X
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window  Help
NS E@ & i | = = | P MR EEE BB man Jaela-leocso e @
+ v | Loa 3 Fs
& 20| W prne FEN R
Project A ] mainc 4] ram_funcc w7 &3
=4 Project: printf 10/
(=] g printf S| E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
-5 user 3 * @file ram func.c
ij Tnsde it 4 * @author GowinSemiconductor
guinstete 5 | * @device  Gowin EMPU (GWINS-4C)
ij main.c [ * @Bbrief Running codes in SRAM.
@j ram_f e ettty 4 43 A AR AR AR AR R A AR R AR AR AR R R R
£ driver 1,7}\ Options for File ‘ram_func.c'.. Al+F7
o6 cmsis Remove File ‘'ram_func.c
ij system) ﬁ Manage Project Items.., D.h>
[ startup, Open ram_func.c
= 'j care_cr Open Build Log
idldl { i
E SI WA e Rebuild all target files
] wartc i
Build Target Fr oI
ij retarge
")

Translate ram_func.c i R R R
ing instructions in SRAM!\r\n");:

ing instructions in SRAM!\r\n"):

Show Include File Dependencies
2l | B 22 |
=] Proj.. @Boaks {} Fun... [0y Tem... <

>
Build Qutput o x|
linking... A~
Program Size: Code=1064 RC-data=240 BEW-data=28 ZI-data=1636
FromELF: creating hex file...
After Build - User command #1: D:\Keil v5\RRM\ARMCC\bin\fromelf.exe --bin -0 printf.bin .\Objects\printf.axf
" \Cbjects\printf.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:02 W

Configure target options J-LINK / J-TRACE Cortex

{E “Options for File ‘ram_func.c'... > Memory Assignment >
Code/Const” T, %+ “IRAM1 [0x20000000-0x20003FFF]”, ik
4'3 ﬁ}‘l"/j—:\‘o

& 4-3 icE “Memory Assignment > Code/Const”

Options for File 'ram_func.c' x

Froperties | L0+ |

Path:
File Type: IC Source file LI [¥ Include in Target Build
Size: |e€:=‘ Bytes [ Aways Build
last change: ITue Jan 16 11:17:29 2024 [ Generate Assembler SRC File
[7 Mssemble SRC File
Stop on Ext Code: |N01 specified ﬂ ¥ Image File Compression

Custom Arguments: I

Memory Assignment:
[ Code / Const: |IRAM1 [(x20000000-0<20003FFF] | l
Zero Initiglized Data: |<defa|.|h> EI
Other Data: |<defauit> 7]

0K I Cancel Defaults | Help |
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FERAS S LA ICE S, P A m AR Bt Binary SO, AT
URHAER) Programmer FEGRAM, T BB HS IR S AR g AR B
Binary 3Cf4.
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