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1. 18538

AL N32G45x %51 MCU A, /M43 T 7E Windows 3% N 5T vscode i’ %5 . GCC 2
P EAER GDB iR T B ATHEFF RIS, gk, [ N B AL R A 7%k

2. KT A

2.1 &

1) 4w#E#% Visual Studio Code 1.5x.x B LA |

2) Ywi% T E4% arm-none-eabi-gcc 6.3.1 BELL |

3) Make for Windows

4) FEIVFATH ILink_V6.40 (FEAE TR SCRicA ) Bibl E

2.2 BEfF

1) JFRHI N32G457QEL_EVB
2) JLink NE#E V9.2 (MK T A C R A Bk
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EREA

3 RIS R

3.1 %% VScode B4

> TFEEM: https://code.visualstudio.com/
VScode HAFARILEF Mgwth, b2t 7 powershell A1 bash 2 T dr AT HRAE, AT
AN R FE L B iy AT A

3.2 23 goc W T A

> FEHbhE: https://launchpad.net/gcc-arm-embedded/+announcement/28093
AFIRRAS: 10-2020-g4-major

KRR 2R M. 17T dos #r 24T % H, %\ arm-none-eabi-gcc v,

W N RN LT

ol

—qd-major) 10.2.1 20

0 Free Software Foundation, Inc.

E N

1, ERERRR &GN

2, B “C:\Program Files (x86)\GNU Arm Embedded Toolchain\10-2020-g4-major\bin”Z 3% H 3x T
¥ 75 arm-none-eabi-gcc.exe SCAF 42 15 IEHf

3.3 “Z3 make for Windows

T B T8 Makefile AT, w7 LLGESE S AN Hp — ANl AT 223
> 3% cmake.exe THE
TF#bhhk: http://www.equation.com/servlet/equation.cmd?fa=make
> ZE MInGW 34, FEHHEEWK make TH.
G R FTIF dos AT R 1, i\ make —v 41 R

BRI grmake —v

FEY NI
1, ERESER R BN
2, BFENXTRI) make %235 H 3% bin SCIHRJEAEEE— T make.exe SCAFAr 44 78 7 IE
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3.4 %3 JLink TA

> T JLINK 234, V6.90a BREABRA

https://www.seqgger.com/downloads/jlink/#-LinkSoftware AndDocumentationPack

[ J-Link Software and Documentation Pack

_ Version _

J-Link Software and Documentation pack VB.90a | Windows

= All-in-one debugging solution [2020-12- <. 32-bit Installer
= Can be downloaded and used free of charge by any owner of a SEGGER J-Link, J- 14]
Trace or Flasher model. Linux
Not all features of it may be available on all J-Link / J-Trace / Flasher models. . i
= Updated frequently . 64-bit DEB Installer & 32-bit DEB Installer

= Release Notes & 64-bit RPM Installer & 32-bit RPM Installer

* More information & 64-bit TGZ Archive & 32-bit TGZ Archive

&, 64-bit Linux ARM DEB Installer & 32-bit Linux ARM DEB Installer
& 64-bit Linux ARM TGZ Archive = 32-bit Linux ARM TGZ Archive

macOS
& 64-bit Installer

3.5 BNt scke

LAY JLink 2 J5 7% B A JLink RN A S AN TR, DMELE T, T E R
BRI T #
BARIES %R (jlink LB ¥ Nationstech it F.7z)

3.6 JLink &R

> PR JLink FRig2esk
BERELF PC A J-Link /R 2%, G RR, b
2, T JF cmdexe #r & 47 T H , # A JLink % 3 H 3% “C:\Program Files
(x86)\SEGGER\JL|nk V690a” T, HiA“ILink.exe”;

17:16:04)

019 11:14:50

, GDB, FlashDL, FlashBF, JFlash

ormect” to establish a target connection, ' % for help

ﬁnL@%%? PC %4 JLink A8 B -
3, RIEIRIESR ARSI : “connect”, “N32G457QE”, “SWD”, “40007, 5w i i) E
B, WSESNEHEE, Jlink FEERAS T LERE - T .
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¢ cormection, 9

<Default>: 4000 kHz

avallable APs
f AP map h'.:‘ bkeen reached

to ilnrl LAHE-AF o use

sr code: Ox4l (ARM)

, ©ID: B10S . PID:

, £ID: B10S , PID

, £ID: B10S , PID

, ©ID: BIOSEOOD, FID

, LID: B , PID ! 1 TF'IU
cID: B . PID: 5 ETH
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4.SDK H3x

SDK Y5 C & i) SDK A, 4RI v2.0.0, fFIHIERE Ffcn FEik bL&E N GCC T RIFEE .,
4.1 Makefile

7E SDK A i BB H 3% TN 1 <“GCC3fF . (T H“GCC 3T #% DLE| %Al 2
F1%)

n32g45x EVAL » examples » GPIO » LedBlink » GCC P ju.
=5 R -S| Foth
D Makefile 2021/11/12 11:28 i 6 KB

HArMakefile” XL 72 GCC g i i A S £F o

4.2 s X

7£ SDK L “Nationstech.N32G45x_Library.2.0.0\firmware\CMSIS\device
\startup” B 42 N A XL gee g BEARI.s SCF“startup_n32g45x_gee.s”

Nationstech.N32G45x _Library.2.00 » firmware » CMSIS » device » startup v | D B E="startup”
== M HR =Sl Foh
o L1 startup_n32g4sxs 2021/11/22 10:45 S Trft 1B KB
[ startup_n32g45x_EWARM.s 2021/11/22 10:45 S Trft 21 KB
*
D startup_n32g45x_gcc.s 2021/11/19 11:56 S 3 23 KB
P

4.3 .1d 3CH

1E SDK fi,s“Nationstech.N32G45x_Library.2.0.0\firmware\CMSIS\device” 442~ A T B #Y.1d
X At«n32g45x_flash.1d”

- Mationstech.M32G45x_Library.2.0.0 » firmware » CMSIS » device » v O S E="device"
ER = =5 Foh
* startup 2021/11/23 16:35 el
D n32gdsx.h 2021/11/22 10:45 H 3z 553 KB
- —
[ n32g45x_confh 2021/11/22 10:45 H Szft AKE
#* [ n32g45x flash.d 2021/11/19 14:05 LD 3rid 5 KB
el Mj system_n32g45x.c 2021/11,/22 10:45 C s 14 KB
# [ system n32g45xh 2021/11/22 10:45 H 2 KB
7
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7E SDK B[ bsp/sre” H & RN 7 “print_remap.c” XA T8 DT EVE 2 W .
BN 7 <delay.c”3CAF, AT systick %I #3523 usy ms KER .

Nationstech.N32G45x Library.2.0.0 » projects > n32g45x EVAL » bsp » src

v O S
= EEGE: Sl o
Mj delay.c 2021/11/22 10:45 C T 4 KB
Mj leg.c 2021/11/22 10:45 C T 4 KB
Mj print_remap.c 2021/10/12 15:04 C i JKB

4.5 J-Link fi4s

7E SDK . F H 3 NN 7 “link” X496, CAFFhl —A jlink FEA, A8 J-Link
T H N #

EESE » 0 (D) » Mations » demo » Mationstech.N32G45x_Library.2.0.0 » jlink

v B O @EElink”
i ER=E: =] Foh
[ flashjlink 2020/11/24 15:28 JLINK 37 1KB

4.6 FBEHA

£ SDK R H 3 RN T “script”3CHF, SCPFRAAT—>bat JIA, IR R g 3L ix
HRE A I R A ST

ItEBEE » &0 (D:) » Mations » demo » Nationstech.N32G45x Library.2.0.0 » script

v D O & script
-~
ERF = =E E=Sii] o
Project_Clear.bat 2021/7/14 11:51 Windows #t4HE... 1 KB
8
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5. 95 BT %,

5.1 TAEX

7£ VScode H4T7F SDK 303, IRl A TAEX . BEBf7E SDK S T 24 pl . vscode” XA
Se T B AR X i B S

| P &EE BFEe B\EV) #RHG ETR ( ( Mationstech.N32G

li__’j EEE

~ TSRS
~ NATIONSTECHN32GASX UBRARY2Z00 [ B7 U &

code
» firmware
1k
» projects

» script

5.2 TEE3

PL GPI1O %174 LedBlink A, #EAF T HST:
“Nationstech.N32G45x_Library.2.0.0\projects\n32g45x_EVAL\examples\GPIO\LedBlink”

IAR T.FE“EWARM”

KEIL TH“MDK-ARM”

GCC LfE“cce”

AR S A “sre/xoxox.c”

AR S SCHF“inc/xxx.h”

makefile SCHF“GCC/Makefile”

5.3 B4 1%

£ VScode F#B a8 )&, PR “GCC™ XX R BT, A\ “make” JFoh %

fd/Nations/demo/Nationstech.N32645x_Library.2.8.8/projects/n32ga5x_EVAL/examples/GPI0/LedBlink/GCC
$ make
arm-none-eabi-gcc -mcpu=cortex-md -mthumb -mfpu=fpv4-sp-dl6 -mfloat-abi=hard -Wall -0s -ffunction-sections -fdata-sections -g -gdwal
e [firmeare/CMsIS/core/ -I../../..f..[.. /.. /firmware/CMsIS/device/ -I../../..f../../../firmsare/n32g45x_std periph_driver/ing

5x_it.c -o build/n32g4d5x it.o
arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -mfpu=fpv4-sp-d16 -mfloat-abi=hard -Wall -Os —ffunction-sections -fdata-sections -g -gdwal
/- .ffirmuare/MSIS/coref -I../.. ../ ..f..f..[firmware/CMSIS/device/ -I../..f..f../../..ffirmuare/n32g45x_std_periph_driver/inc/ -I.
o build/main.o

i E 52 PG B R 3 2 Fielf s bin RLhex SCPF
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! sdio.o build/n32g45x eth.o build/misc.o build/: x_gspi. g45x%_pwr.o bui
g45x_dma.o build/r X | - i 45x_tim.o build/n32g45x exti.o build/n32g45x comp.o build/n32g45x dvp.o build/n32g4
x_iwdg.o build/n32g45x_dbg.o build/startup g45x_pcc.o -mcpu=cortex-md -mthumb -mfpu=fpvd-sp-d16 -mfloat-abi=hard -Wl,--gc-sectio

re/MSI5/device/n32g4a5x_flash.1d -o build/output.elf
arm-none-eabi-s build/output.elf

text data bss i hex filename

1 1838 2592 5312 1408 build/output.elf
arm-none-eabi-objcopy -0 ihex -5 build/foutput.elf build/output.hex
arm-none-eabi-objcopy -0 binary -S build/output.elf build/output.bin

/d/Nations/demo/Nationstech.N32645x Library.2.8.8/projects/n32g45x_EVAL/examples/GPI0/LedBlink/GCC

5[]
WIS AE“GCC A T T2 B “build” SRR, 2 B il A2 Ao [R] SO AR AE LSO TR .

5.4 BT

1, ERAF PCOILink> IF KK
2, fEZumi N\ “make download”

/d/Nations/demo/Nationstech.N32645x_Library.2.8.8/projects/n32g45x_EVAL/examples/GPIO/LedBlink/GCC
$ make download
SEGGER J-Link Commander W6.98a (Compiled Dec 14 2828 17:16:84)
DLL version V6.98a, compiled Dec 14 2826 17:14

J-Link Command File read successfully.
Processing script file...

i) ot — 2 B B, R NEGE

=0

J-Link: Flash download: Bank @ (@ @x880000808: 1 range affected (4096 bytes)

J-Link: Flash download: Total: ©.577s (Prepare: 6.143s, Compare: ©.288s, Erase: @.825s, Program: ©.164s, Verify: 0.63@s, Restore: 8.984s)
J-Link: Flash download: Program speed: KB/S

0.K.

Reset delay: @ ms

Reset type NORMAL: Resets core & peripherals via SYSRESETREQ & VECTRESET bit.
Reset: Halt core after reset via DEMCR.VC_CORERESET.

Reset: Reset device via AIRCR.SYSRESETREQ.

Script processing completed.

Download Completed!

3, THFEMGZHINEN, RGEHHIET
4, MR TFEART), HHE JLink Al &

5.5 ¥ B A TE) 3044

TE 2 S N “make clean” W] LAIE B g 13 A2 ) 1w 18] 5245 o

10
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6. S

6.1 VSCode &

£ SDK TAEER42 A —A~ vscode” I, BLHA A~ “launch.json” TAE X FC & S04, AT
EREW W

|| tasksjson 2021/1141 JSOMN =24

JSON 3245 3K

]
m|m

|| launchjson 20217111

launch.json:

Arm Embedded Toolc

s/GPI0/LedBlink/GCC/build/output.elf ",

oad file to MCU",

cription™:
ilure:

1

“launchCompleteCommand™: “None™

X2 vscode il B AR AC B SO, LA DT EARYE B SR H AR SRIZ L
1, $55E gdb R A S (Xt R

It gdb T HMIMA— & E 5 9w 3t THRKMRAMITE, B0 HaRsEt ol H, —
MEAEFRATTH arm-none-eabi-gec.exe 1. EL [A H 5~ £ arm-none-eabi-gdb.exe T.H .

am File NU Arm Embedded Toolch \arm-none-eabi- ',

2, 18EIRACHD xxx.elf X815

"text": "file ‘${workspaceFolder}/projects/ >¥_EVAL/examples/GPI0/LedBlink/GCC/build/output.elf'™,

11
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QD%PFH%%{ILE{ 'JTEE% TR E AN 8T GER: E%’%Tﬁ“i(ﬁ)

6.2 Makefile B

FTIFBIFE“GCC/Makefile” SCAF:

PATH_WINPC = 'C:/Program File FSEGGER/JLink_V&%@a/"
JK_DPATH = $(PATH_WINPC)
JKS DIR = ..f../../../..[../§link

$(CHIP_TYPE) -if SWD -speed 4000 -autoconnect 1 -CommanderScript $(JKS_DIR)/flash.jlink

% (JK_DPATH)JLinkGDBServer.exe -select USB -device $(CHIP_TYPE) -if SWD -speed auto -noir -LocalhostOnly

AT LA B — debug B SHBCE , 817 JLink %223 H 3] JLinkGDBserver k55T o
2, JmiFdn 4 make BR1 ?ﬁ%ﬁiﬁiﬁﬁ%ﬁ, S — G S WA B B R AT,
PR AR B W N 4 make release=y

6.3 PARRH

PL GPIO LedBlink T F&4F R~fl, %ﬁﬁuﬁﬂ‘*ﬁﬁ%ﬁﬁ
1, fE vscode H#J 7 SDK T8, FE&Kum i {)#e3] LedLink/GCC H3%, %\ make 2w

/d/Nations/demo/Nationstech.N32645x_Library.2.8.8/projects/n32g45x EVAL/examples/GPI0/LedBlink/GCC

$ make
arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -mfpu=fpv4-sp-d16 -mfloat-abi=hard -Wall -0s -ffunction-sections -fdata-sections -g -gdwal

/firmiare/CMSIS/core/ -I../. /.. /. /. /. /firmware/CMSIS/device/ -I../../../../../../firmiare/n32g45x std periph driver/in

g45x_it.c -o build/n32g45x_it.o

arm-none-eabi-gcc -mcpu=cortex-m4 -mthumb -mfpu=fpv4-sp-d16 -mfloat-abi=hard -Wall -0s -ffunction-sections -fdata-sections -g -gdwal
[ .. ffirmuare/CMSIS/core/ -I../../../..f..f. /firmware/CMSIS/device/ -I../../..f../.. /.. /firmeare/n32gA5x_std_periph_driver/inc/ -I.
o build/main.o

n32g45x.0 build/n32g45
eth.o build/misc.o build/n32ga5x_gspi.o build/n32ga5x_pwr.o bui
Sx_exti.o build, gA5x_comp.o build/n32gA5x_dvp.o build/n32g4
-mthumb -mfpu=fpv4-sp-d16 -mfloat-abi=hard -W1,--gc-sectio

arm-none-eabi-size build/output.elf

text data bss dec hex filename

1¢ 16888 2592 14c8 build/output.elf
arm-none-eabi-objcopy -0 ihex -S build/output.elf build/output.hex
arm-none-eabi-objcopy -0 binary -5 build/output.elf build/output.bin

fd/Nations/demo/Nationstech.N326G45x_Library.2.8.8/projects/n32g45x_EVAL/examples/GPI0/LedBlink/GCC

$ []
“E I HT output.elf. output.bin. output.hex SCA4TE GCClbuild LI,

2, 1H5% 6.1, 6.2 F TTAECE LT launch.json SCAF-H IS AE

3, L Link WRAS BT AR, AR

12
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4, FRENVRK JLink 223 H 5%, Xiliia4T JLinkGDBserver.exe &7

s [HEERE - EF#k (C) » Program Files (x86) » SEGGER s JLink V690a v O EE"Link_
N ER ESd=l E-Sidl Fh
[2] JLinkCantrolPanel 202041211 23:52 HTML 374 IKB
=] JLinkDevices 2020/12/17 10:22 XML 378 157 KB
=] JLinkDevices_old 2020/12/11 23:53 XML 3T 131 KB
EJ JLinkDLLUpdater 2020/12/15 0:18 RS 123 KB
EJ| JLinkGDBServer 2020/12/15 0:19 MR 465 KB

BoE o il SR M55, S OK
B SEGGER J-Link GDB Server V6.90a Config  ? X

Connection to J-Link

@ UsB [J Serial Ne.

O TCR/IE

Target device

H32G4RTHE

Little Endian v

Target interface

SHD -
Speed Mize. =settings
(® Auto Selection
(O Adaptive clocking
(O Fixed 4000 Kz

[ Init registers

Localhost only

Conmand line eptien

—select USE —device W3ZG457QE —endian little —if SWI
—speed auto —noir —LocalhastOnly

0K Cancel

WR, FKon Jlink WA IERE R
E SEGGER J-Link GDB Server V6.90a — >

File Help

EDB Waiting for connection I

J-Link [Conneoted ED

[ stay on top

| [4000 1Hz | B4l shew 1os window

Device [F32G457QE (Halted) | I [3.34v | Little endian | (7 cenerate 10stite

[ verify dosnlead

Clear Log

TArEET ITETTaTET w0
Target interface speed: 4poBkHz
Target endian: little

Connecting te J-Link...
J-Link is connected.

Firmware: J-Link V9 compiled Dec 13 2819 11:14:5@

Hardware: v9.2e

S/N: 5928e982

Feature(s): RDI, GDB, FlashpL, Flashep, JFlash

checking target voltage...

Target voltage: 3.34 v

Listening on TCP/IFP port 2331

Connecting to target...

Connected to target

Waiting for GDB connection... w

0 bytes downloaded Connected to target

5, fE vscode TAEMIE T, 4% F5 B st iz >0 2 Ui il Bbif a] DLE B R BR8N T
Zrth, FRow gdb TH#HE JLinkGDBserver B ] .

13

A AR A3 7 FR A 5] Nations Technologies Inc.

Hhhib: PRINTTRS L X R AL X SRR 109 5 H REAR K E
FHIE: +86-755-86309900 %FL: +86-755-86169100

R4 : info@nationstech.com ER%w: 518057



NQtion v:« www.nationstech.com

£DE 127.0.0.1, 1 client conm [] stay on tom
J-Link [Connected | 4000 31z | B4 show 1os window
Device [H32GASTE (Helted) | Little endien | O eenerate 10sfile

[] verify dosnload

Clear Log

CORITIUGUINE 392 DY TES € GUlTe
Downloading 1264 bytes @ address exessee1ss ~
Downloading 4 bytes @ address exezesss7z

Downloading & bytes @ address @x@3@e@@&7C

Downloading 4 bytes @ address @x@38ee&s4

pownloading 1876 bytes @ address exeseeesss

ERROR: verification failed @ address exeseeeeee

Writing register (PC = @x B@@Adec)

Received monitor command: reset

Resetting target

Read 4 bytes @ address @x@SeeedEC (Datz - exE@e32188)

Read 2 bytes @ address exegSeeeseC (Data = ex21ee)

Read 2 bytes @ address exeseee274 (Data = @xaL13)

setting breakpoint @ address exesees27s, Size = 2, BPHandle = @x@oel

Starting target CPU...

.. .Breakpoint reached @ address @xegeee274 v

2 KB downlosded Connected to target

6, ULEFLE vscode H ZI#:3 T 7 O

7104 FH3E D4 UFS 1P C w2 B O

7, WA D BT RR AR b EEEPUT. R, (515

main.c - Mationstech.M32G45x_Libra {0_for_gec - Visual Studio C

e < ¥ T O 0

main

> gdb-arm ~ main.c

v =R
~ Locals

> Registers

LedBlink(PORT_GROUP1, LED2 PIN);

f(PORT_GROUP2, LED4 PIN | LED5_PIN)

" GROUP2, (LED3 PIN << 16) | LEDA PIN | LEDS_PIN);
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EIREAK

7. BB

71 BHES

o RAE RS AN /2 N32G45x & B, I FF E 2 o makefile S AF R AR &
“TARGET_PLATFORM”#1“DEFS”

TARGET_PLATFORM := n32g45x
DEFS += -DN32GA5X
DEFS += -DUSE_STDPERIPH DRIVER

7.2 B FREE

HEA R, LU JLink AT DUERIEA R R,

CHIP_TYPE = N32GA57QE

FoE FETERRA: RIEIRM 2SR H FoRIE
PATH_WINPC = 'C:/Program Files (xB6)/SEGGER/JLink V698a/"

JK_DPATH = $(PATH_WINPC)

7.3 ] SDK B ¥k

BRNAME B0, S SE T B R B “USELIB = 17

7.4 DEBUG it &

BRIN) “make gm R A -0 TG B K, WIERZSRTE release MiiAS, TH 1 H “make release=y”

75 M ER
SR T Os IRAZEZE, VAT A/ R T
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BRI/
8. A<y 52
H 1 R A Bk

2021/10/12 V1.0 | WIERA

2021/11/15 V1.1 |1, Bk
2, HahNZE 6 &

2021/11/24 V3.0 1, H3hJE3h JLinkGDBserver #H 2% H i il fa
2, HHr SDK R3] v2.0.0
3, BRI R T E b ok SRR A R AS ) B SR
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BERREAK
9.7 A

ERBEARBBAERAR CRFR “ERBEAR WFHSCRIE LR KEh e NRITRE R
Pl 4L DL Bt LAt R I T A, ORI AR R G B R B AR R CRAR “7=
i) AAFEITE .

H BRI RIZ T ERB . FER BRI AAT A AR =BT AT 25 F
BT ARG (D ARAEX B Z B .

[ AR BER AR B . TR G800 o B CSTRY I RCR], AN AT @A, 35 A
E T BRI ST R AR R R A AR SR A SO P B BT R AR

[ R A SR A AE R v (5 B, (ERME AL, RN G [ RN e SO v ff 1 A A 5
PRI AT

15 FH B SCRS A B AR AR s S, (A B 243 AT A B AW AR IR L T A 1 AN e 4
P, B RCBARAS KA PR3 b SRS A 72 i P2 A AR (] BB RIS A, 4Bk, 1E5T
P B AT A M S R ST

[ R ABAS F77 S AE R G s % 2% B R BRI E AT AT R BRI, W AT o E R R
BAE AR BB E TS T, A RS N BT NS B I A, )i 2 N AR
N R AR,

A EFHAFEART: AMRIFERES . R FREEHIAS . KB T H WIS, Fra 3k
PR 2z A2 B DA K HAth B 7 S R el e R AR A IO B A

FIT A 7N 4 Aofi P 6D IR 7 v e T N RGP, [ s P S A R B AR A T R A iR 8 A 22 4 i
SRR AT . RS E SR BT A

X F M SCRY A S AR IR . BROR ZARIE, SRS EARR TER T R e R F AR
BURARAIE BT, B RE AR A #8548 S vF 6 Bl N 8R4 T S 52

L WIRAVFAT, Eﬁk?ﬁMEﬁ@ﬁﬁ%Iﬁ%ém&%ﬁﬁﬁﬁ%\E%\%&\w%
AL
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