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*® 2. B EERAK--(C JTDO)

TERERR R R--(C JTDO)
FF5 | 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
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2.2.3.2.1 J-Link/AT-Link&... connection

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

X 3. BHEEXRRER--(L JTDO)

TEHRERR R R--(C IJTDO)
FF5 | 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
R 4. BHEERRR--(USART)

RS R R --(USART)
s 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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2.3.3.2 WEfER

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

xR 5. BHEERRAR--(Y JTDO)

TERERRR R R --(& JTDO)
AT-START-
a2 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 PB3 JTDO Must Pull up external
GND GND None

2.3.4 HHEEIT
2.3.4.1 L3k

ARAD TRESCAE PRI “stdio.h”;
2.3.4.2 FREZS|H5EC

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);

}
RS TH
ikt T K4 Enable, JfECorefti, Coreft 75 RSt #iAH%

W R I, 38 @ It 203 i R B4 i Autodetect max SWO CLRSEH élthI)”TTEﬂELEE&ET lig
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Trace Settings

Trace Cache L =
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Trace Fort Instruction Trace Timestamps
[Serisl ¥ire Output - U~ | FC Sanpling W Eastle rescaler: |1 ¥]
SHO Settings rescaler: [B4¥1 ¥ Trace Events
Prosecila  Cewo Clk,T [7 Ferioderiod: |[<Dizabled> [7 CPI: Cycles per Instruc
[~ om Data B/W Sample [~ EXC: Exception overhead
Flock: B. 54545 Witz : [~ SLEEP: Sleep Cycles
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Inable! |0:00000001 FTT I T I I I T T T I ITrETrIrTrIrr~
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Qui ok Help
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|
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E Functions Window 42¢ NVIC Prio
i N ROBO00EBC F44F60A0 MOV
B L0, Templates Window X08000ECO F7FFFABE BL.W
79 Source Browser Window 43: uart2_ini

44: // DBGMCU->C

Serial.c ] Retargetc ]

Command Window

Disassembly Window

| [@ symbols Window

||£| Registers Window

Y Call Stack Window
Watch Windows
Memory Windows

Serial Windows
Analysis Windows
=] Trace

| System Viewer

31  woid uart2_init (u32 |
32
33 /% Private functions
34
35 B/ *x
36 * @brief Main Fun
37 * @param None
38 * @retval None

*/
40 int main(void)

8
42 | NVIC_PriorityGro

(=4 Debug (printf) Viewer

A 6. Keil B LW EE N

Debug (printf] Viewer

Hello World
The_Demo Is_ Cutput By Keil JIDO

Hello World
The Demo_Is Output By Keil JIDO

Hello World
The Demo_Is Output By Keil JIDO

Hello World
The_Demo Is_ Cutput By Keil JTDO

Hello World
The Demo_Is Output By Keil JIDO

m
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2.4 Keil AETEEMANE DL (f#H MicroLIB)
2.4.1 fair

Keil A5 A H#r—"MicroLIBfEE, A& — LS FFPrintf ek 20 1ARAS, 70K Printf =3 2 ) 21 5 46 H
i, ‘a)ikfd HMicroLIB & ] B & 1 B LB ET(E B .

242 PBIEERE
004_Printf_Test_Keil_USART2_MicroLIB\projectimdk_v5

2.4.3 B REARTT

2.4.3.1 i

AR FTHAEKelRE NMER, BIFE S F gm0 55 Keil V5, B4 HEARCNAT-START-F403A V1.2
2.4.3.2 BERE

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

* 6. B EERXRE--(L JTDO)
EEERRE--(L JTDO)

AT-START-
F5 | 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

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

EAEBR RR--(USART)

BS | 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 &I
2.4.4.1 L3

AR TSN “stdio.h”;
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2.4.4.2 Printf EEMH

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

}

2.4.4.3 MicroLIB ¥ &

& 7. MicroLIB & &

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

2021.12.07
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B 8. BOBFXEFN

i xcom v2.0 =
World g .

_Ts_Output_Fy Keil USARTZ_MicrolIE =23

rld [comes: Prolific USB-tc v |

_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 METERERNEDOMH CAMEH MicroLIB)
2.5.1 faisr

Keil 854 A5 —MicroLIBJF, H LS — L8 SCRFPrintfef B i AU o 7R Printf 55 (7 21 & 1 i
I, WERANVAEE FIMicroLIB, B ATAE TAESCAF s IS i Printf ek BURACAS B, tBIRIAE AT H o 1 )
FLHFATEELH,

252 PIFEERE

005_Printf_Test_Keil_USART2__Without_MicroLIB\projectimdk_v5

2.5.3 HBERBEHET
2.5.3.1 ¥

AT TRAEKel ST N, BIFE S R 4R 1R 58 Keil_V5, §F R ESHR CHAT-START-F403A_V1.2
2.5.3.2 HEERE

2.5.3.2.1 J-Link/AT-Link&... connection
* 8. EHEERARK--(C JTDO)

TERERR R R--(C JTDO)

AT-START-
a2 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

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

EAEBR RR--(USART)
AT-START-
=3 F403A V1.2 USB_To_TTL(CH340) | Attention
1 GND GMD None
2 PA2 RXD None
3 PA3 TXD None

2021.12.07 #/ATH k7S 2.0.0
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2.5.4 AT
2.5.4.1 kXt

AR TRESCAE AN “stdio.h”s
2.5.4.2 Printf EEH

{

return ch;

}

PUTCHAR_PROTOTYPE

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

2.5.4.3 MicroLIB % &

& 9. MicroLIB & &

K4 Options for Target 'sleep_usartl’ [=
Device Target Iﬁutput I Listing] User | C/C+t | Asm | Linker | Debug ] Utilitiesl
AteryTek -AT32F403AVGT7 Code Generation
ARM Compiler: IUse default compiler version 5 L]
Xal (MHz): [12.0
Operating system: I"‘:D‘r” _l [™ Use Cross-Module Optimization
System Viewer File: [~ Use MicroLIB r
AT32F4030c_v2 svd _I Floating Point Hardware: ISingIe Precision LI
[™ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default offchip Start Size Startup default off-chip Start Size Nolnit
™ RoMmI: | | . ~  RaMI: | | r
r  Rom2 | | @ I~ RAM2 | | r
~  Rom3: | | ® ™ RAM3: | | r
on-chip on-chip
@  IROM1: [0xB000000  [(x100000 @ [ IRAM1: [(x20000000 |0x38000 r
™~ IROM2: | | o ™ IRAM2 | | r

2.5.4.4 Printf BEEIHCREE N

{

X =X;

}

{

ch =ch;

#if (__ ARMCC_VERSION > 6000000)
__asm (".global __use_no_semihosting\n\t");
void _sys_exit(int x)

/* __use_no_semihosting was requested, but _ttywrch was */
void _ttywrch(int ch)

2021.12.07
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}
FILE __stdout;

#else
#ifdef _ CC_ARM
#pragma import(__use_no_semihosting)

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 fiE5TH

RS2 E 5 N EIMCUN, 285 s AT A BT & 2R 7 EEA N “Hello World”™ 45 A B 44T
EpE) 7 Zm s HE I CREIL10) K.
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© BMEE
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The_Tlemo_Ts_Output_By_Keil USARTZ Without_MiecroLIE

WHFE 115200 ~|

1thout_MicrolIB . —

ikt (1 -

* Without_MiecroLIE HHEl | = —v |

FiBGE |E -

BREE |54 | ikt | 28

aaad

EREE  BHR 1000 ms
v 1e#HEE [ BT
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e

- | mmEE |

| TR || EESE || BLEE
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2.6 £ JLinkRTT & O%H

2.6.1 faifr
JLink {44 VRAIE IR, AEVRIIILInK RTTRE (RRDIR, AT 52 0 16 4 S LA S th i
mE.

2.6.2 PBirEEE

006_Printf_Test_Jlink_RTT\projectimdk_v5

2.6.3 IIE KRBT
2.6.3.1 3iE

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

2.6.3.2 BEfER

J-Link connection

#10. BAEEKRK--(E JTDO)

EEERRE--(L JTDO)
S | 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 BB
2.6.4.1 k3CHF

ARRS TRE SIS “stdio.h”;
2.6.4.2 % JLink RTT EEAE

B 3 APKILInk RTTZEAS F SEGGER_RTT.cFISEGGER_RTT_printf.cis in# TFE A N ;

B YRR ISR IR INISEGGER_RTT_Syscalls_IAR.cE{SEGGER_RTT_Syscalls_KEIL.c#|T.
FESCAF A 5

2021.12.07 2R k7S 2.0.0
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2.6.4.3 #Hi® PC

UER, ACHES I FSEGGER_RTT_WriteStringgi SEGGER_RTT_printfiy4> Bl AT 4y H! P Clis

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");

265 HES5TH

2.6.5.1 @it JLINKRTTClient & 0% H

RIGAH PR FEBIMCUR, 4RG3 ADebugifl il riEd, FTITILInk 2238812 T 4N
JLINKRTTClientftJ 3 TR« SEi B HAT AR I B AT 5 2T B[S B K g H 21 ILINKR T T Client &
M, W FE11RE12,

& 11. U5 TH Debug

k4 C:\Users\Hoopzhao\Desktop\FrEZ432\006_Printf_Test_Jlink_RTT\Project\MDK_v5\Template.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Jd§| B9 |@ | | = /7| @ set_sevoneeno EER I EK

wpelareu > | DREEDI- -j - - @ -

P. B Disassembly

uli

=% P 75: SEGGER RIT printf(0, "printf Test: %$%+u, -12345 : t+u.\r\n", -12345);
& || loxos00068a 4nds LDR r2, [pc,$272] ; @0x0800079C
0x0800068C Al4E ADR rl, {pc}+0x13C ; @0x080007C8
0x0800068E 2000 MOVS r0, #0x00
0x08000690 FOO1lFE18 BL.W SEGGER_RTT_printf (0x080022C4)
TR~ SFAAFR RTT nrinrfin "nyintf Tear: 2 I =12245 + & 2 \r\nn -1234%8) -

] mainc ] system_at32fdxcc ] stdioh ] startup_at32f403z¢hd.s | ] SEGGER RTT.c

46 SEGGER_RTT_WriteString (0, "###### Testing SEGGER_printf () ##EH\r\n"):
47

48 SEGGER_RTT_printf (0, “printf Test: ¥¥c, 78 %o Arwn”, TST)
49 SEGGER_RTT_printf (0, “printf Test: %%5c, ‘E" 1 X5c.Xx\n"; ’E ):
50 SEGGER_RTT_printf (0, “printf Test: %%-5c, ’G’ = %=Sc.A\r\n’; 'G’);
51 SEGGER_RTT_printf (0, “printf Test: ¥¥5.3c, 6 @ ¥-be.\r\nl, TG1);
52 SEGGER_RTT_printf (0, “printf Test: %¥.3c, 'E" : %-b6c.\r\n" te SR
53 SEGGER_RTT_printf (0, “printf Test: ¥¥c, 'R = Nc.Ar\n®, "RY)E
54

55 SEGGER_RTT_printf (0, “printf Test: %¥s, \'RTTA" @ ¥s.\r\n", "RTT"):
56 SEGGER_RTT_printf (0, “printf Test: %¥s, \"RIT\\r\\nRocks.\" : ¥s. \r\n , “RTT\r\nRocks. ")}
87
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& 12. JLinkRTTClient H O HERE

C:\Program Files (x86)\SEGGER\JLink_V634c\JLinkRTTClient.exe ol = || =
HUURTT Client:
HHEHRTT Client: SEGGER Microcontroller GmbH

Solutions for real time microcontroller applications

Client:
Client: {c) 2012 - 2816 SEGGER Microcontroller GmbH
Client:
Client: wWw.Segger.con Support: supportlsegger.com

T 0 e S 0 0 o 0 o 0 o o e o e S Y
* =

» SEGGER J-Link RTT Client Compiled Aug 23 2018 11:80:14 =
*

HHEHRTT Client: Connecting to J-Link RIT Server via localhost:19821 Connected.
SEGGER J-Link U6.34c — Real time terminal output

SEGGER J-Link ARM U9.4, SN=59485387

Process: UU4.exe

3EGGER Real-Time-Terminal Sample

tik#E Testing SEGGER_printf (> HiH#uHH
orintf Test: g’ = S,
wintf Test: « *E* : E.
orintf Test: % G’ = G.
orintf Test: G’ = G.
orintf Test: . *E’ = E.
orintf Test: x *R* : R.
orintf Test: % YRIT" : RIT.
orintf Test: « “RITr»nRocks." = RIT
locks. .

2.6.5.2 T JLinkRTTViewer & Q% H

RIBEGIFE FHBEIMCUN, 2R/EFTFILINKRTTViewerd 1, W ~E13.

& 13. #TFF JLIinkRTTViewer & X

J-Link RTT Viewer V6.34c e =

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

umspeci fied - [

Seript file (optional)

Target Interface & Speed
SHD v||500 Wz |

EIT Control Block

® huto Detection Address Search Renge
[ ok |[ Cancal
Enter | Clear
Ready. 0.00 MB
L} L} ]

#F 237) i 2.0.0
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2. HOK, JEEFHAE NHAEHOK, RIEEMHKE DM EFN FEE (AELIZERS
RED , FFAEOK. R E 14

& 14. device EBEHFD

SEGGER J-Link V&.34c - Target device settings &2

Filter .
Manufacturer Device Care Litle endian
. | [sTMazFIDRZE [ =] .

Manutacturer | Device | Care ‘ MurnCares | Flash size ‘ R sizer |
5T STM32F103ZE [allow opt. bytes| Cortex-M3 1 524304 Bytes B4 KB
5T STH32F1032E Cortex-p3 1 S12KB B4 KB

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
download,modification of flash memony during & debug session as well az unlimited breakpoints in flash memony [Flash

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

3. EAriRAE i ADebug ik, HUE D PATACRS I BRI 0] F 2T EIAE B AR I 2
JLINkRTTViewerd H. W FE15

& 15. JLinkRTTViewer & D% H{5 8

J-Link RTT Viewer V6.34c —a e

Loz | A1 Terminals | Terminal O

. Real-Time-Ter

w

EGGER_printf() ######

g

oo

m

m

m

T
T
T
T
Te
T
T
T
T

m

mmwom

m

m

m

[ R R e R
y

m

Enter | Clear

RTT Viewer connected. 0.000 ME
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3 HEEEW

R B g 252.3F02.6 Il , R AEFII-Link, AT-Link# A SCHE;

B A BN S 2. DM BAR N 2. 200 0, an SR A FHAT-Link (1%, T#% A Options>CMSIS
DAP->Resetik 2% £ WHardware sk # System, AR TCIEZER: & FH A

B iR EAAR N 2. 200, TR N Options—>General Options=>Library Configuration->Library
WA AUE S AR, ARTCE Rt . By R G EFEFUllEy, SCREPrintfer 20 AR5 4 24
(AN

B TR BAAR N 2.6.5. 00K, DR S AAR R R N e R e S R S, A RUEARRS S
RS ULH i IER, HAr TR DeviceZUEFSTH A 5. H T REACHY N L0 B ) ik
“Options” W “Use MicroLIB”, RIS Sm 3 n] GE 2 I 75 .
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4 AR

R 1. XA E
H3% &S ZE

2021.12.07 2.0.0 |HYIA
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BEZLEA - W

ST EAT FSTREASCIRMERE 777 AR 55 (KRN R JO AN AR 5 1 5 5 P A S AR 0 7 B AR 35 A G KT A 54T

T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARFERERE I I Ak rh A B, I, R R 07 ) P A s AN AT T R BRI RE, BB IR T4 &
EERFE S (RHARGE AR AT SRR DCAIE ARG B0, BURIRAEAT LA AR B R R P U BOR RALE

HERS 7 IF AR B R TTH T ORI M (A X VEAREA ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
BRI T RIA R, RIS RO e FEARE 0 At 7 S THIAE XU BV F DA TR R RO G SR AH,  ERIE R R ) 5 S LE A 2 A
i T IEAANE R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BB R LB, 4 ST RIS BURERF ) 1506 A SO MRS 07 U 95437 T HOAE AT ERAIE
KA IFHAR DRI 2 sl IR I AR 53 4E
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