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2.2.3.2.1 J-Link/AT-Link&... connection

J-Link/AT-Link&... connection

X 3. BHEEXRRER--(L JTDO)

TERERRR R R--(C JTDO)
%5 | AT-START-F403A_V1.2 | J-Link/AT-Link&... | Attention
1 3.3V 3.3V None
2 PA13 SWDIO Must Pull up external
3 PA14 SWCLK Must Pull down external
4 NRST RSTn None
5 GND GND None

2.2.3.2.2 USART2 connection

& 4. B EERRER--(USART)

BEER R R--(USART)

== AT-START-F403 V1.2 USB_To_TTL(CH340) Attention

1 GND GMD None

2 PA2 RXD None

3 PA3 TXD None
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return ch;

)
225 HELETH

RISZ 95 FEEIMCUN, A5 4dis 47 AU R a) & 2IFE PP 063 N I “Hello World”™ 45 N &5 #4T
ENE) 7 Z&um s BE I CREZ) W

B3 ROPFXEEN

5 XCOM V2.0 o [ @] &=
* BOEE

|coMzg: Prelific UsE-tc = |

utput_By_TAR Usart

ntput_By_TAR Usart

wiE us20 o)

mtput_Fy_TAR_Usart

&t |t -
utput_By TAR Usart HABf |8—V|
utput_By TaR Usart B | X - |

Hell d o e
The_Demo_T=_Output_Ey TAR Usart BOEE @ xiHE0

[ mrsmr [ ek |
BREE |S255 | ikt | 2

aaad - | i |

- | i |

ERPRE EER: 1000 s | TRz || s || EdkkiE |

7| 1B HIEE [ RIEHIT oy FHRETFTH: www openedv. com
©® ~ |www.openedv.com | 5:0 R:288 CTS=1 DSR=1 DCD=1

2021.12.07 £ 101 &2 2.0.0



?r ? AT32 Printf Debug Demo

2.3 £ Keil FF& K Debug(printf) Viewer ]2 5% H
2.3.1 fa&ift

Keil'T- & H 7 45 Debug(printf) Viewerd [, EARM PR A H F i scanf Al printf&5 by vk A 4 H 9K
SIRBRTEE N, %3 0n] AR ERIPrintfas B
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003_Printf_Test_Keil_JTDO\projectimdk_v 5

2.3.3  IIEEBEHEET
2.3.3.1 ®iE

AR FHAEKelRE NMER, BIFE S F gm0 55 Keil V5, B4 HERCNAT-START-F403A V1.2

2.3.3.2 WEfER

J-Link/AT-Link&... connection

x5 BHEEXRRER--(F JTDO)

TEARERRR R R --(& JTDO)
AT-START-
FF5 | FA03A_V1.2 J-Link/AT-Link&... | Attention
1 3.3V 3.3V None
2 PA13 SWDIO Must Pull up external
3 PA14 SWCLK Must Pull down external
4 NRST RSTn None
5 PB3 JTDO Must Pull up external
GND GND None

2.3.4 ¥
2.3.4.1 L3

ARG TRESCAF AR “stdio.h”;

2.3.4.2 BRERS| H4-AC

DEBUG->ctrl_bit.trace _ioen = FALSE;
DEBUG->ctrl_bit.trace_ioen = TRUE;
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2.3.4.3 Printf Bt

2.3.5
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int fputc(int ¢, FILE *f)
{
if (c=="n")
{
SER_PutChar('\r');

}
return (SER_PutChar(c));

}
int SER_PutChar (int ¢)

{
ITM_SendChar(c);

return (c);

}
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( System Viewer » | =3 Debug (printf) Viewer
B 6. Keil EHL R ELEH
Debug (printf) Viewer o @

Hello World
The_Demo Is_ Cutput By Keil JIDO

Hello World
The Demo_Is Output By Keil JIDO
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The Demo_Is Output By Keil JIDO
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2.4 Keil AETEEMANE OHE (f#H MicroLIB)
2.4.1 fair

Keill 55 A H#r— "MicroLIBfEE, A& — S FFPrintf ek 214D, 70K Printf 3 2 ) 21 5 46 H
i, ‘a)ik M8 MicroLIB /& ] B & 1 B T HHT(E B .

2.4.2 PBIEER
004_Printf_Test_Keil_USART2_MicroLIB\projectimdk_v5

2.4.3 B REARTT

2.4.3.1 1B

AT7ETFAEKel R N, BIFE SCRF IS0 1R 3045 AKeil_V5, fifEHES R NAT-START-F403A V1.2
2.4.3.2 TEERE

2.4.3.2.1 J-Link/AT-Link&... connection

* 6. EEEXARK--(L JTDO)
EEERRE--(CL JTDO)

AT-START-
F%5 | FA03A_V1.2 J-Link/AT-Link&... Attention
1 3.3V 3.3V None
2 PA13 SWDIO Must Pull up external
3 PA14 SWCLK Must Pull down external
4 NRST RSTn None
5 GND GND None

2.4.3.2.2 USART2 connection
R 7. B EBERRZE--(USART)

B ERERRR--(USART)

F5 | AT-START-F403 V1.2 USB_To_TTL(CH340) Attention

1 GND GMD None

2 PA2 RXD None

3 PA3 TXD None
2.4.4 T
2.4.4.1 L3k

AR LS Es N “stdio.h”;
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2.4.4.2 Printf EEH

PUTCHAR_PROTOTYPE
{
USART_SendData( USART2, ch);
while ( USART_GetFlagStatus( USART2, USART_FLAG_TRAC) == RESET );
return ch;

}

2.4.4.3 MicroLIB ¥ &

%] 7. MicroLIB & E

k2 Options for Target 'sleep_usart1' e
Device Target |Output | Listing|Vser | C/CH |Asm | Linker | Debug | Utilities|

ArteryTek -AT32F403AVGT7 Code Generation
ARM Compiler: | Use default compiler version 5 v |

Xal (MHz): [12.0

Operating system: | None =) | I use Gross Modude Optimization

System Viewer File: [V Use MicroLIB i

IAT?ZF::?-A’:“—VZ svd J Floating Point Hardware: [Slngle Precision LI

™ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas

default  off-chip Start Size Startup default off-chip Start Size Nolnit
I RoMI: | | ® ~  RAMI | | r
™ Rom2 | | e ™ RAMZ | [ r
™ ROM3: | | ® ™ RAM3: | [ r

on-chip on-chip

[ IROM1: |0xB000000  [Bx100000 & W IRAM1: [0<20000000 |[0x38000 r
™ IRoM2: | | e ~ IRAMZ: | [ r

2.4.5
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B 8. BOBFXERN

i xcom v2.0 =
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_I=_Output_BEy _USARTZ MicrolIE

r1d BEE (usm |

s_(utput_Fyx_Keil USKETZ_MicrolIB X —

fElke |1 |

T2 Wi crolTE -, |8—v|

e | T |

BORE |@ FifAE0 |

[Cimzzmn | E=san |

BREE | 255 | thikiks | 258

aaad - ‘ E]ﬁ ‘

- | g |

EREE EHR 1000 ms | fTH= || & || EibEE |

V] el E [ REHTT ox  FEETH: www. opensdv. com
@ ~ www.openedv.com | 50 R:236 CTS=1 DSR=1 DCD=1
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25 Keil METERERNEOHHE CAMEH MicroLIB)
2.5.1 fair

Keil 554 A5 —MicroLIBJF, H LS — L8 S0RFPrintfef B i AR o 7R Printf 55 (7 21 & 1 i
I, WERANVZEAE FIMicroLIB, B ATAE AL SCAF s ISR Printf ek B ACAS B, tBIRIAE AT H o 1 B
FLHFATEELH,

252 pIERE

005_Printf_Test_Keil_USART2__Without_MicroLIB\projectimdk_v5

2.5.3 HERBEHET
2.5.3.1 i

AT7ETRAEKel ST N, BIFE S R 4R 1R 58 Keil_V5, f§4F R ESHR CHAT-START-F403A_V1.2
2.5.3.2 HEMERE

2.5.3.2.1 J-Link/AT-Link&... connection
X 8. WEEIRE--(L JTDO)

TERERRR R R--(C JTDO)

AT-START-
FF5 | FA03A_V1.2 J-Link/AT-Link&... | Attention
1 3.3V 3.3V None
2 PA13 SWDIO Must Pull up external
3 PA14 SWCLK Must Pull down external
4 NRST RSTn None
5 GND GND None

2.5.3.2.2 USART2 connection
R 9. WFEERRER--(USART)

B EREKRR--(USART)
AT-START-

e F403A_V1.2 USB_To_TTL(CH340) Attention

1 GND GMD None

2 PA2 RXD None

3 PA3 TXD None
2.5.4 BT
2.5.4.1 i

A TR E I “stdio.h”;
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2.5.4.2 Printf EEH

PUTCHAR_PROTOTYPE

{
USART_SendData( USART2, ch);

while ( USART_GetFlagStatus( USART2, USART_FLAG_TRAC) == RESET );
return ch;

}
2.5.4.3 MicroLIB % &

%] 9. MicroLIB i&E

K4 Options for Target 'sleep_usartl’ =
Device Target |Dutput | Listing| User |C/Ctt | Asm | Linker | Debug | Utilities |
AteryTek -AT32F403AVGT7 Code Generation
ARM Compiler: IUse default compiler version 5 _:J
Xal (MHz): [12.0
Operating system: I;;‘:‘r'e _l ™ Use Cross-Module Optimization
System Viewer File: | [~ Use MicroLIB | r
[‘AT}ZF 403A0c_v2.svd _I Floating Point Hardware: ISingle Precision LI
™ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default offchip Start Size Startup default off-chip Start Size Nolnit
™ Rom: | | P ~ RaM: | | r
r  Rom2 | [ c r  Ram2 | | r
I Rom3: | | @ ™ RAM3: | | r
on-chip on-chip
@  IROM1: [0xB000000  |(x100000 @ @ IRAM1: [(<20000000 |x38000 r
™ IROM2: | | 9 ™ IRAMZ | | r

2.5.4.4 Printf BEEIHCEE N

#if (__ ARMCC_VERSION > 6000000)
__asm (".global __use _no_semihosting\n\t");
void _sys_exit(int x)
{
X =X;
}
/* __use_no_semihosting was requested, but _ttywrch was */
void _ttywrch(int ch)

{
ch =ch;
}
FILE _ stdout;
#else

#ifdef _ CC_ARM
#pragma import(__use_no_semihosting)

2021.12.07 £ 181 &2 2.0.0
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struct __ FILE
{
int handle;
2
FILE __stdout;
void _sys_exit(int x)
{
X =X;
}
#endif

#endif#if (_ ARMCC_VERSION > 6000000)
__asm (".global __use_no_semihosting\n\t");
void _sys_exit(int x)
{
X =X;
}
/* __use_no_semihosting was requested, but _ttywrch was */
void _ttywrch(int ch)

{
ch =ch;
}
FILE __ stdout;
#else

#ifdef _ CC_ARM
#pragma import(__use_no_semihosting)

struct __ FILE
{
int handle;
|3
FILE __ stdout;
void _sys_exit(int x)
{
X = X;
}
#endif
#endif
255 HEETH

RG2S PG N EEIMCUN, AR5 4z T AL R AT & 2R 7 B8 N “Hello World™45 A A 44T

EpE) 7 Zm g HE 1 CRE10) W.
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2.6 £ JLinkRTT & O%H

2.6.1 fEifr
JLink A A I RE, AETRINILInK RTTHEARTIR, PRI O 6 SRR A t B
M.

2.6.2 PIFEHEE

006_Printf_Test_Jlink_RTT\projectimdk_v5

2.6.3 IIE KB
2.6.3.1 3iE

AHFEAEIAR K Keil A ES R nf i, BIRESZRF M4 it A B NIAR_V8. Keil_V5, R H R AT-
START-F403A V1.2,

2.6.3.2 BEfER

J-Link connection

& 10. BEFERXRE--(E JTDO)

EEERRE--(CL JTDO)
2= AT-START-F403A_V1.2 | J-Link Attention
1 3.3V 3.3V None
2 PA13 SWDIO Must Pull up external
3 PA14 SWCLK Must Pull down external
4 NRST RSTn None
5 GND GND None
» »
2.6.4 AT
2.6.4.1 L3t

AR TR NI IN “stdio.h”;
2.6.4.2 hn JLink RTT EARE

B 3APKILInk RTTZEA S SEGGER_RTT.cFISEGGER_RTT_printf.ci/s i % TFE A N ;

BRI SRR INISEGGER_RTT_Syscalls_IAR.cE{SEGGER_RTT_Syscalls_KEIL.c#|T.
FESCA

2.6.4.3 #iHi®| PC

Iei, ACHS i i FSEGGER_RTT _WriteStringei SEGGER_RTT_printfiy-4 Bl a] 4 H! FPClifi

2021.12.07 B 2MH &2 2.0.0
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2.6.5

2.6.5.1

SEGGER_RTT_WriteString(0, "SEGGER Real-Time-Terminal Sample\r\n\r\n");

SEGGER_RTT_printf(0, "printf Test: %%c, 'S' : %c.\r\n", 'S");

HES5 T
#it JLinkRTTClient & 0% H

RIGZ R E FEBIMCUR, 4R ADebugiflik3r g, FTITFILINK 2258842 R RN
JLINKRTTClientft) 3 HFE R . BER BB HAT ARSI B AT 75 24T ENE B K v H B ILINKR T TClient &
H, i FE11F1E12,

& 11. YA T Debug

k4 C:\Users\Hoopzhao\Desktop\FEZ432\006_Printf_Test_Jlink_RTT\Project\MDK_v5\Template.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Eda B9 | 4= i | = = | @ set sevonpenp [«] 2 #* \ (]
e laseeu » OREEEA-O)R-8-2- @8- -

P.. B [B) Disassembly

9% P 75: SEGGER_RTT printf(0, "printf Test: $%+u, -12345 : %+u.\r\n", -12345);
5 & 0x0800068A 4A44 LDR r2, [pc,$272] ; @0x0800079C
0 1 rl, {pc}+0x13C
(0x080022C4)
4 . %% 2 —12248 + £ 2 \r\n"  _12245) .
_] mainc ] system_at32fdocc ] stdioh ] startup_at32f403zx hd.s | ] SEGGER RTT.c
46 SEGGER_RTT_WriteString (0, "###### Testing SEGGER_printf () ##EH\r\n"):
47
48 SEGGER_RTT_printf (0, “printf
49 SEGGER_RTT_printf (0, “printf
50 SEGGER_RTT_printf (0, “printf
51 SEGGER_RTT_printf (0, “printf
52 SEGGER_RTT_printf (0, “printf
53 SEGGER_RTT_printf (0, “printf
54
55 SEGGER_RTT_printf (0, “printf RIT\" : i
56 SEGGER_RTT_printf (0, “printf r\\nRocks. \ “y "RTT\r\nRocks. ")}
87
& 12. JLIinkRTTClient & N #iH{5 8
Ed c:\Program Files (x86)\SEGGER\JLink_V634c\JLinkRTTClient.exe ol@ ] =

Client:

Client: * SEGGER Microcontroller GmbH

Client: = Solutions for real time microcontroller applications
Client:

Client:

Client: {c)> 2812 - 2816 SEGGER Microcontroller GmbH

Client:

Client: wWw.Segger.con Support: supportlsegger.com

Client:

CLABTIE T 5br R MR BB BB
Client: = *
Client: »* SEGGER J-Link RTT Client Compiled Aug 23 2018 11:00:14 »*
Client: *
Client:

Client: Connecting to J-Link RIT Server via localhost:19821 Connected.
J-Link U6.34c - Real time terminal output
J-Link ARM U9.4, SN=594B85387

Process: UU4.exe

3EGGER Real-Time-Terminal Sample

it Testing SEGGER_printf (> HittHHH
sorintf Test: Xc., *gr 8§,

orintf Test: x5c. *E*
yrintf : #-5ec. 'G’
arintf : #5.3c., 'G*
orintf “%.3c, *E’
orintf A *R* =
rintf ’ YRIT" :

» "RIT\e»~\nRocks." :

2021.12.07

#2227 k7 2.0.0



-

AT32 Printf Debug

Demo

2.6.5.2 JEiT JLinkRTTViewer & O%iH

2021.12.07

1. MRIBL%IFE FEBIMCUWN, ZREHHILINKRTTViewerd 1, 1T K13,

B 13. #TFF JLinkRTTViewer & 1

J-Link RTT Viewer V6.34c

Log A1l Terminals Terminal O

B J-Link RTT Viewer V6.34c | Configuration
Connection to J-Link
@ USE Serial Fo
TCE/IF
Erefag Serfan
Specify Target Device

unspeci fied

Seript file (optional)

Target Interface & Speed

S0

v||500 Wz |

EIT Control Block

@ Auto Detection Address

Search Range

(o

Ready.

Clear

Enter ||

0.00 MB

2. RdrOK, JFRAEFHE H A OK,

NBED I EEEOK. T 14

& 14. device EEFH D

SRJEAESE I T DA TFE I MME S (LR IZE R 5]

SEGGER J-Link V6.34c - Target device settings 23
Filter -
M anufacturer Device Core Lite endian :I
. | [sTMazFinzE [* ~| [Gemd =]
Manulacturer | Device | Core ‘ MumCores | Flash size ‘ Fiésh size |
5T STh32F1 03ZE [allow opt. bytes| Cortes-M3 1 524304 Byles B4 KB
5T STM3ZF103ZE Cortex-M3 1 512KEB E4KE

Select a device for J-Link.

Selecting a device is not required for most devices, but allows more efficient operation of J-Link as well as flash
daownload, madification of flash memon during & debug session as well a3 unlimited breakpaints in flash memary [Flash
Breakpoints).

Cancel

In case of doubt, select the first entry in the list: "Unspecified Device'.

ok

JLINKRTTViewer® 1. 1 FE15

#2371

FEATRASRE A Debugif ilh 5, BRI HP AT AN RV TS 23T BME S0 R oy 1 21

WA 2.0.0
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& 15. JLinkRTTViewer & 0% H{E 5

EA J-Link RTT Viewer V6.34c = |[@ =

Log | All Terminals | Terminal O

SEGGER Real-Time-Terminal Sample

Enter | Clear

RTT Viewer connected. 0.000 MB

2021.12.07
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3 FEEFIEMW

R B Ak g 252.3F02.6 1 IlRT, R AEII-Link, AT-Link# A SCHE;

B A BN 2 DN BAR N 2. 200 0, an SR AL FHAT-Link 1%,  T#% A Options>CMSIS
DAP->Reseti i 4 i1k £ yHardware il & System, AR TCIF 4R & T HACHT

B iR EAAR N 2. 200, TR Options=>General Options—>Library Configuration->Library
WA AUE S AFUIl, ARTCE Rt . By G EFENFUllEy, SCREPrintfer 20 A0 4 24
(AN

B TR AR N 2.6.5. 00K, DR S AR R R N e R e S R S, A RUEARRS S
RS UCH i IEH, HAr TR DeviceZUEFSTHAL 5. H T REACHY N A0 B2y ik
“Options” WK “Use MicroLIB”, ANRAID w3 n] GE 2 I 5 .

2021.12.07 g 251 &2 2.0.0




’I?F ? AT32 Printf Debug Demo

4  FREGE

R 1. XA E
H3 &S RE

2021.12.07 2.0.0 |HYIA
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BEZLEA - W

ST EAT FSTREASTIRMER 777 AR 55 (KRN, R JO AN AR 5 1 5 o P A S AR 0 7 BRI 35 A G KT 54T

T BT S IR AIRIR, ASTEA DAEAT7 2T TR BGHAT AT W78 BB R B4R AL BVF AT o W SRAST AT 733 S AR AT
B EURS, ARAATERS A A =0 7 iRk 55 SRR R R TR, 8 e S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T RR P AR PRALE

FRARFERERS I Ak rh A B, I, R R R 07 it F) A P AT s S AN AT T R BRI RALE,  BAR(EA IR T JSE e
T AR E I (S FL A AR B VR DX RVR R X B L), BARACAEAT L, BB A SR B BRR PRI

TR 7 I F AR S T VT FIURBE N0 e (A) XTR RPN ERIORI, e AR, SADRON G BN b 2 R
MRS (B) MBI (C) MAERIFSA 4IRS (D) WURKLAISUTRERSS, FLUSK(E) JUB. BAERE 7= SRR AR R b0, TR
WL U T RO NI, B GRIGR FORER ) 5 T STEAT, SRR HUS 4 SR, JF LU S0 SRR i 2 B 401
AR,

ZERH BUHERE )77 0 AN R T AR SCRS rh 4R A R 7 R BB R UL K S R T BURERE ) 31506 A SO IR RS 07 U 95437 T HOAE AT ERAIE
KA IE AR DRI 2 i s IS I AT 53 4E
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