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2 PR TA

2.1 BAF

1)
2)
3)
4)

gm¥E 28 Visual Studio Code 1.5x.x B PA I

Yk L H¥E arm-none-eabi-gce 6.3.1 5L

Make for Windows

TR T H JLink V6.40 (AR TR 3R A 8Dk

2.2 &

1)
2)

JF R N32G457QEL_EVB
JLink F#i#8 V9.2 (FEAMK TS RERAS) BLL 1
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3.1 2% VScode B F

> TFEEM: https:/code.visualstudio.com/
VScode F{EAVIB &G fdwts, B 1 powershell 1 bash £ FH Ty S AT7#E, AT
MR IS FE A 2l a2 4T 2

3.2 &3 gee FETEE

> T EHAE: https:/launchpad.net/gcc-arm-embedded/+announcement/28093
AHRRA: 10-2020-g4-major

B SR NI : 7T dos x24T % 11, Hi A\ arm-none-eabi-gee —v,

W R L)

www.nsingtech.com

w M

qd-major) 10.2.1 2

ey

2) 2020 Free Software Foundation, Inc.

1, TR EREAR S R INGF
2, BEN“C:\Program Files (x86)\GNU Arm Embedded Toolchain\10-2020-q4-major\bin” %% H & T
¥ 2 arm-none-eabi-gce.exe XA 44 72 7 IEHf

3.3 &3 make for Windows

T BT Makefile A, 7] CLZES R AR A — AN T 225,
> 3 cmake.exe T.E
T#EHbhlk: http:/www.equation.com/servlet/equation.cmd?fa=make

> 7 MinGW B, FHE B make TH.
KB e B 22N FTHF dos in 24T I, %\ make —v U1 F:

AT
1, ERENRETELSRING
2, BFEAXTRL) make %3% H 3% bin AR I — T make.exe CAFAT 44 78 7 IEH
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3.4 %3 JLink TE

> T ILINK %38, V6.90a BiHAhARA

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

www.nsingtech.com

[ J-Link Software and Documentation Pack

_ Version _

J-Link Software and Documentation pack VB.90a | Windows
&, 32-bit Installer
_—

= Allin-one debugging solution [2020-12-
= 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 NN B2k

AT JLink 2 J5 75 25 A) JLink FRIRINFRAT AR S AN T, DUMELE T E T IR
VRIS = A7
HARES R (Glink T E ¥ 0 Nationstech it5 /. 7z)

3.6 JLink TR

> R JLink 3523
BERLLF PC M J-Link PSS, MBI R,
2, 31 JF cmdexe v 2 47 L H , # AN JLink % ¥ H 3 “C:\Program Files
(x86)\SEGGER\JLink V690a”F, #HiA“JLink.exe”;

17:16:04)

1 11:14:50

, GDB, FlashDL, FlashBF, JFlash

ct” to establish a tarszet comnection, ' 9 for help

ﬁnL K% IR PC 3% TLink PR35 B0 .
3, ARJEIRIEFERIKIREIAN: “connect”, “N32G457QE”, “SWD”, “4000”, 415w 1 (1 #F
AT, W4 B R R S R, JLink R RN AT DUE R 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

6 HREHEARBHHRAT NSING TECHNOLOGIES INC.

Mok RN R L X L X R K 109 5 [ RAEAR K H
1% +86-755-86309900 {3 +86-755-86169100
Ri3ik:  https://www.nsingtech.com i%i: 518057



ay,
%) EREAK

4.SDK H3x

www.nsingtech.com

SDK WS B & 1 SDK A, 4uifEA v2.0.0, fEIERE Fftn FE2 &N GCC T & s,

4.1 Makefile

7E SDK A i BB H 3% TN 1 <“GCC3XfF . (T H“GCC 3T #% DLE| %Al 2
F1%)

n32g45x EVAL » examples » GPIO » LedBlink » GCC v D -
=5 B ERE ] F
|:] Makefile 2021/11/12 11:28 i 6 KB

Hor“Makefile” /2 GCC g ik IIA SO

4.2 s X

7E SDK B “Nationstech.N32G45x_Library.2.0.0\firmware\CMSIS\device
\startup” B4R R B RN gee GndEani).s SCF“startup n32g45x gee.s”

Nationstech.N32G45x _Library.2.00 » firmware » CMSIS » device » startup v O O #=startup”
5 A=k Bl o
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
* =
| | startup_n32g45x_gcc.s 2021/11/19 11:56 S 3 23 KB
P

4.3 1d XX

1t SDK @A “Nationstech.N32G45x Library.2.0.0\firmware\CMSIS\device” #8452 A Xf B .1d
X AH“n32g45x flash.1d”

- Mationstech.M32G45x_Library.2.0.0 » firmware » CMSIS » device » ~ O O #m="device"

B = . Sit] F

* startup 2021/11/23 16:35 el
|:| n32gdsx.h 2021/11/22 10:45 H 3z 553 KB

- —
| | n32g45x confh 2021/11,/22 10:45 H 3z 4 KB

#* [ 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

EREARB A EFRAR NSING TECHNOLOGIES INC.
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1E SDK B[ bsp/sre” B3 RN T “print_remap.c” XA H T8 DT EVE 2 W .
T “delay.c”3CHF, FIF systick SEI 259 us. ms ZEMT .

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

v O D EEsrc”
= 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 24

7E SDK £ H & NG 17 “5link” 3 AR, XA E —A jlink N A, FH @i J-Link
T H

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

v O | P EEink
i BHELE Sl o
| | flash,jlink 2020/11/24 15:28 JLINK 3045 1KB

4.6 BEEHA

£ SDK 1.3 H 3 TN 1 “script” 30, SO RAHT —> bat BIA, T iE RS AL
o A R e L SO

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

v D 0 #F"script
=5 B e wm S
Project_Clear.bat 2021/7/14 11:51 Windows #4HE... 1 KB
8 HREHEARBHHERAT NSING TECHNOLOGIES INC.
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7E VScode H#TJF SDK 33, IRl ATAEX . BEBIFE SDK S T &4 al. vscode” XA
e T iCE TAE X S B S

) X WEE EE9 BHVv ¥He BETR HET) FEIH) Nationstech.N32G

www.nsingtech.com

ik

~ NATIONSTECHN32GASX UBRARY2Z00 [ B7 U &
2 wscode

» firmware

52 TAEE

U\ GPIO 7% LedBlink J9fi, #ENF| TR H T
“Nationstech.N32G45x_Library.2.0.0\projects\n32g45x _EVAL\examples\GPIO\LedBlink”

IAR TFE“EWARM”

KEIL TFE“MDK-ARM”

GCC TR“GCe”

LRSS “sre /e

TR “inc/xxx.h”

makefile SCHF“GCC/Makefile”

5.3 R84 %

£ VScode #i4B a5 %, PIHRB|“GCC AR BRK T, A ‘make” FFiHgm

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
foof .S [firmeare/CMSIS/core/ -1../..f../..f.. /.. /firmuare/CMsIS/device/ -I../../../..f../../firmiare/n32g45x_std_periph_driver/in

src/n3 x_it.c -o build/n32gd5x_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

G E 5 R B R 23 2 Fielfy . bin RlLhex SCPF

9 HREHEARBHHERAT NSING TECHNOLOGIES INC.
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arm-none-eabi-gcc bui X
pio.o build/r o g sdio.o build/n32g45x eth.o build/misc.o build/: x_gspi. g45x%_pwr.o bui
g45x_dma.o build/n 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

$ []
PR FE“GCCY S I R T 2 G “build” U JE, - w1210 [ 4 A0 Hp [R] ST R eSO 2 R

5.4 BT

1, ERF PCOILink> T KR
2, fFE&im%n 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...

) s — 25 8L, BRJE N EGER

=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.

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

5.5 TR RR A E S8

TE 2 S N “make clean” W] LAIE B g 13 A2 5w 18] 5245 o
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6.1 VSCode &

£ SDK TAEEE12 A —A~  vscode” I, B A AN “launch.json” TAE X FC & SO, 3T
YA 2

|| tasksjson 202171141 ISON =i KE
|| launch,jsan 2021/1141 JSON 324 3 KB

launch.json:

Arm Embedded Toolc

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

oad file to MCU",

cription™:
ilure:

1

“launchCompleteCommand™: “None™

X & vscode WA AC B OO, LA ERRYE B SR H B R IB -
1, $85E gdb WIXARHIBEAS: (ZEXFERAT)

It gdb THMIRA — € Z 59w 3% THABCAMILES, SN sdEm o ThgeAnTH, —
MAEFRA T arm-none-eabi-gee.exe T2 [F] H 3K N4 arm-none-eabi-gdb.exe T.H .

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

2, 18 RIS xxx.elf LA #4%:

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

11 HREHEARBHHERAT NSING TECHNOLOGIES INC.
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ﬁﬂ%ifﬁﬂ%ﬁlﬂ 'JTEE% TR E RN 8T GER: E%ﬁ%T i(ﬁ)

6.2 Makefile % B

FTHFIFEGCC/Makefile” T4

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

L;L%ilﬂﬁ —™ debug HIJEBNECE, F&M) JLink %3¢ H 51 JLinkGDBserver R 5527 -
2, Yn PR 2 make Eﬁﬁ\?ﬁi%ﬁiﬁiﬂﬁﬁ, 2 —IRE B W SR e B A AR A,
AR TR U T r 4 make release=y

6.3 VAR~ HI

PL GPIO LedBlink T.F£4F N, %%ﬁﬂﬁﬁﬁbﬁﬂﬁﬁ
1, 1E vscode ¥ SDK T2, HEZim VIR LedLink/GCC H=, Hi\ make 9% CHY

/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

$ []
A R output.elf. output.bin. output.hex CAFE GCC/build L AFJH

2, 2% 6.1, 6.2 HATELE L launch.json XA EEAE

3, EHE JLink WRZS BT AR, AR
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4, FRFURAET JLink %% H 5%, X i1817 JLinkGDBserver.exe £ /7
s [HEERE - EF#k (C) » Program Files (x86) » SEGGER s JLink V690a v O O #="link_
N ER EMHER 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 SRS EE, 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

NN, 3R JLink PR IERE BN R

E SEGGER J-Link GDB Server V6.90a — >
File Help
J-Link [Connected | l [swn | [4000 1Hz | B4l shew 1os window
Device [F32G457QE (Halted) | I [3.34v | Little endian | (7 cenerate 10sti1s

[ verify dosnlead

Clear Log

TArEET ITETTaTET T
Target interface speed: 2poBkHz
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, 1E vscode TAEMEE T, 4% F5 B pidr iz f7-><) 20Ul ey Ay BLE B BIARaEA N 1
Zrth, FRon gdb THZEHRE JLinkGDBserver Y]
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€DB 127.0.0.1, 1 client conn [] stay on tom

J-Link [Connected L E | 4000 31z | A show 105 windew

Devies [NIZGHSTQE (Helted) | I = | [Little endien | O] ¢enerate 1ostile
[ verify download

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, ULIHEE vscode HENYIH2] T HH

7104 FH3E D4 UFS 1P C w2 B O

main.c

v =R
~ Locals

> Registers

LedBlink(PORT_GROUP1, LED2 PIN);

LedOff (PORT_GROUP2, LED4 PIN | LEDS PIN);

Delay(@x28FFFF);

LedOnOff (PORT_GROUP2, (LED3 PIN << 16) | LED4_PIN | LEDS_PI
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71 BRHES

o RAE RS A 2 N32G45x & B, N FF E 2 B makefile S AF PR AR &
“TARGET_PLATFORM”#1“DEFS”

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

AR RS A A EAR I AE T 5 2 1d SO flash AT SRAM (A &

40 f* Bpecify the memory areas */

41 HMEMCRY

42 {

43 FL&SH (rx) : CRIGIN = Ox8000000, LENGTH = 123K
= 32K

44 &M (xxw) : CRIGIN = 0Ox20000000, LENGTH

7.2 B REE

TSR, DL TLink TLAIERILRS T

CHIP_TYPE = N32GA57QE

Fo B TR TAMAR: RAEIR 20 H SoRBCE

PATH WINPC = 'C:/Program Files (x86)/SEGGER/JILink V69@a/'

JK_DPATH = $(PATH_WINPC)

7.3 f#F SDK HikEE

BRNAME S0P, A SE R B R B USELIB = 17
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7.4 DEBUG i2 B

BRI “make g2 A - TG B, WIRE NI release MUAS, 158 H“make release=y”

7.5 RHFEL

BRI -Os™ LA S8 40, FRBUHS RN AIPRAT I L
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H A &N (EB
2021/10/12 V1.0 | MIUERA
2021/11/15 V1.1 1, BT
2, WIINE 6 &=
2021/11/24 V3.0 |1, H3IE3h JILinkGDBserver #H5< i i 55
2, B3 SDK H &2 v2.0.0
3, MBS & T E AR S A RROCAS 1) B SR
2025/6/4 V3.1 |1, WIANEAY SRR R L SO IR
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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
TE T BRI S FT R AR [ R AR SR SCRY ) BT iR AR

] E A 3R AR B AT (5 B, (ERIME i, AR E [ R A b SRS v At 1 A0 AT 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 EFRHAFEART: AMRFFRES . R FREEHIAS . KB T H WIS, pra 3k
PR 2z A2 B DA K HAth B 7 S R el e R AR A IO DL 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
M SERF. AT RS E SR ST I

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, EﬁATﬁMEﬁ@@ﬁ%Iﬁ%ém&%ﬁﬁﬁ@%\E%\%&\w%
AL
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