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1. X C&HIZ

AEIL, FEFRBAS U 7ABERKBUARD ZHW5 470 7 b UART_RECEIVE (2 2WCEi#E L T
F9, "EEHRET B, IMEMRAEIL. T el T ARBOSE L LTIRABEWET,

2. AsE
BBE | BE
BSP Board Support Package
CG Clock Control and Operation Mode
DMA Direct Memory Access Controller
UART Universal Asynchronous Receiver Transmitter

S.BEET A FRFXaALF
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Interrupt

Interrupt

Boardi&kZEE

PORT Uart 10 DMA Board Support

(LEDSRKT/SH4T 40iE) (UARTHF 403R) (UART DMA Qi) Package
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6. 4> FIL7FASJ 5L UART_RECEIVE

UART iBEMEEDZEREREA A LT, #—IF NV 7 "B AN SN XFINEZE L, XFH1 &—
HITHTLICLED 250 0T 50077 hTY,

6.1. Bk - BIEBE
2= F NV T NOXFINDOANEHELET,
LFHNINATTEND &, XTFHN 1 EZE LT 30FH a2 L, SCFFIR—% L7=5 BSP_LED_1 & AT L
£, A —HDEAILBSP_LED_1 ##4T L £,
BSP_LED_3 44T L £,
T —NRKAELZEAIL. BSP_LED 3 #4547 L, BSP_ LED_1 #{#IT LE9,

6.2. ERT HHLRE

FERT HHREIZ FRED LBV TT,
£- Channel ® Port |9 24 CiL. MCU F|AfAEL S REWVE T,

IP FrRIL B
UART BSP_UART_1 A—34)Y T MRIER
PORT(LED) BSP_LED 1 EJM’EEE”

BSP_LED 3 EN{ERERE AR

6.3. AT 5FYiAH

Y 5AH B=

GE1) UART ZEZIY A H

(Gx2) UART TS5—E|UY5AH

INTDMAATC DMA X ERTEI Y AH

INTDMAAERR DMA T5—Z|Y5AH

E1: SBK-M471 OH4A. ” INTSCORX”
AdBun-M3HQA O34, ” INTUARTORX”

E2: SBK-M471 84 ” INTSCOERR”
AdBun-M3HQA D54, ” INTUARTOERR”

6.4.aAv74L—>3Y

AT 47— a URRE

Qv T4 HL—Yay | VT rER4A e i B8

(T2#IEF)
—SFILYVIT DB ANIN=X
FHDOHEXER

NODMAC Z71-1% GE ) NODMAC(DMAC Z &R L% LY),
1S HIEER DMA N'ODM AC DMA(DMAC #{ERT 2)NIUEZ
PIFTLav) AlRE
H1: SBK-M471 D4, ” TMPM471F10¥n”
AdBun-M3HQA D34, ” TMPM3HQFDA¥N”
2 : DMAC RO ) 2 15T 6.6 SR

XF51 BSP_MCU _NAME | GX 1)

6.5. 2—=F )LV 7 FHAH
Bric e,
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6.6. DMAC BSRED Y1V E X A%
DMAC HERED B 2R A LL F OFIETH 0 B x £,

6.6.1. IAR Embedded Workbench
J—F"UART TRANS"OA T3>

——h
Bk TIB AR
- Z W E V) MO IVIA)

RO RRAT FEBRITVVIERIFE

5584 LRH - - ,

BE1 EE2 J-K 8@t HAh AR
7tU75 Jujotyy LHf IV3-K L ODED,
HAIVI-4
HARLE L E CIBEDIVII-FT1L7 RUEER ()

')_73’ . BTN -KFALI MIAFTICIFALI M)
t_)} ‘ZD 737 $PROJ_DIR$¥.¥.¥.¥ ¥ ¥Examples¥src¥UART¥UART_TRANS "
£, f $PROJ_DIR$¥.¥.¥.¥.¥ ¥Utility¥inc I
Y3alb—% $PROJ_DIRSY.¥.¥.¥ ¥ ¥BSP¥SBK_MA471¥inc
CADI $PROJ_DIRS¥. ¥. ¥ ¥ ¥ ¥BSP¥SBK_M471¥src
CMSIS DAP SPROJ_DIR$¥.¥. ¥ ¥ ¥ ¥MCU¥Driver¥TSB_driver¥inc
E2/E2 Lite ' p
GOBY — /% TUAIIW~-FI7LILR):
G+LINK "
I-jet
ok Tiace YUV EEOIFTIIYYRL)
11 Stellaris a O 2710 A0 TV TOt v H A P)
Nu-Link IAY FOIRERQ)
#lineT1 LI T17EE(G)
oK oot
(Falxl b — 7 ar] — [CICH+aL 4 F—] — [FYTatwoh—) HXFET,
[ ARNVEFRD)) 2 FitD LI ERELET,
« DMAC % L7245 TNODMAC)
- DMAC %+ 538413 'DMA] [UART _DMA_TRANSFER_USE |
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’Sa'nple
274 o
] @ UART_TRANS - Sample v
B APP
= W BSP
[ bspc
bsp_config_sbk_m471_port.c
[£] bsp_config_sbk_m471_t32a.c
[) bsp_config_sbk_m471_uart_io.c
— bsp_config_sbk_m471_uart_io_dma.c I I 4W(C)
- Wl Startup FTRIEBUVEEB)
i TSB_driver .
-Utlvty 7Y=L
C-STATEHIRRHT(C) 2
BV FEELE(S)
EHNA) >
HIBRWV)
N=V3VEBIYATLY) >
TN DBATEFHL..
I7ANOTO/TAP)..
7747 E)
1
/—F"bsp_config_sbk_m471_dmac.c'®AF¥3¥ X
Rk O @RUEREEL— /151 TIREAERE
584 LRRHT
C/C++aVIS
PABLEI C-STATEH9RRHT

C-STATFIYI&ER(S)..

HEEAIR-M)..

BEETZR—ME)..

JSUVBRERNICT 2 6 Jota
EI2-WIALTINER R 600 #
BB ATEBR DTS

FLyTETPANSIIDAE-JEFIBRT 100 Xyt-J

HAXTLIR:
Sample/C-STAT

OK Frvtl

RETHIT7ANEEIZ ) v 7 LA T va vz, [EARMLERI Z2EFLET,
T ANEHEHTHEEE TELV RS OF =7 2480, HHLARWEAIE TV RS oF
T 7 ERELET,

DMAC #£%}; : bsp_config_sbk_m4xx_dmac.c 77 ANVEMH LN
bsp_config_sbk_m4xx_uart_io.c Ty ANEFHTD
bsp_config_sbk_md4xx_uart_io_dma.c 7 7 A /LZ&FH L7

DMAC A% : bsp_config_sbk_m4xx_dmac.c Ty A NEHHT S
bsp_config_sbk_md4xx_uart_io.c T ANEFEH LR

bsp_config_sbk_mdxx_uart_io_dma.c 77 A VEFEHT S
REEFHRENL RER LT 720,

i

o=
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6.6.2. Keil pVision

Options for Target 'Sample_FYAx' X

Device | Target | Output | Listing | User  G/C++ | Asm | Linker | Debug | Utilities |

— Preprocessor S
: IDMA.UART_DMA_TRANSFEH_USE )
Undefine: I
— Language / Code Generation
[~ Execute-only Code ™ Strict ANSIC Wamings: IAII Wamings ZI
Optimization: ILeveI 1(01) Z| [~ Enum Container always int [T Thumb Mode
[~ Optimize for Time ™ Plain Charis Signed ™ No Auto Includes
™ Split Load and Store Multiple ™ Read-Only Position Independent [v C99 Mode
¥ One ELF Section per Function [~ Read-Write Position Independent ™ GNU extensions
Bath I ¥ ¥ ¥ ¥ ¥Bxamples¥src¥UART¥UART_RECEIVE;. ¥. ¥ ¥ ¥ ¥Ukiity¥inc, ¥ ¥ ¥ ¥ ¥MCU¥Driver D
s
Misc
Controls

Compiler |99 ¢ —cpu Cortex-M4 fp.sp -D__EVAL g 01 —apcs=interwork —split_sections -|
control | ./././. /. /Examples/src/UART/UART_RECEIVE -l ../ ./ ./ /. /Utility/inc -

sting

QK Cancel Defaults Help

[Project] — [Options for Target ‘Sample’] — [C/C++] ZBH & F,
[Preprocessor Symbols] @ [Define:| % FetdD X HIZEELET,

- DMAC % L72WiG4A 1% TNODMAC

- DMAC #fiH3 5%A1% [DMA] [UART_DMA_TRANSFER_USE |
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= 4% Project: UART_TRANS
= 4% Sample
@ d APP
=& BSP
] bsp.c
aJ bsp_config_sbk_m471_uart_io.c -
5‘3 bsp_config_sbk_m471_uart_io_d . Options for File ‘bsp_config_sbk_m471_uart_io.c'., Alt=F7
5"3 bsp_config_sbk_m471_dmac.c Remove File 'bsp_config_sbk_ _uart_io.c’
_] bsp_config_sbk_md471_port.c
A bsp_config_sbk_m471_t32a.c
[d Startup
(23 TSB_driver

é Manage Project items...
Open bsp_config_sbk_m471_uart_io.c
[“¥] Rebuild all target files

= B4 i
3 Utility %] Build Target F7
‘ CMSIS Translate bsp_config_sbk_m471_uart_io.c
[Z‘ Show Include File Dependencies
\
Options for File 'bsp_config_sbk m471_uart_io.c’ X

Properties |o/o++ (ACH) |

last change: [Mon Dec 9 13:50:23 2024 [¥ Generate Assembler SRC File
[7 Assemble SRC File
Stop on Ext Code: IN(’t specffied ll ¥ Image File Compression
Custom Arguments: I
Memory Assignment:
Code / Const: |<defautt> ]
Zero Inttislized Data: | <defaut> ~l
Cther Data: I<ddall> ;I
Layer: Icnot assigned> =]
| oK I | Cancel I | Defaults I

WETDH7 7 ANVE 27 Y v 7 L Options for File ‘xxxx.c’ % B & . [Include in Target Build] #Z ¥ L 7,
77 ANEFEHT 58E1% lnclude in Target Build] OF = v 7 Z5&E L., #FH L20W5EEX [Include in
Target Build] OF = v 7 4L E7,

DMAC %%} : bsp_config_sbk_m4xx_dmac.c 77 AINVEFEH LN
bsp_config_sbk_m4xx_uart_io.c T ANEHERHT S
bsp_config_sbk_m4xx_uart_io_dma.c 77 A /VEZFEH LN

DMAC %) : bsp_config_sbk_m4xx_dmac.c T A NEFERT S
bsp_config_sbk_m4xx_uart_io.c T ANEMHA LD

bsp_config_sbk_m4xx_uart_io_dma.c 7 7 A L EEHT D
EEBHENL REMLTIZIN,

e
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< &> SEGGER Embedded Studio V8.10b - Options X

UART_RECEIVE
Application Note

Project 'UART_RECEIVE' Options

T o Sample_FYAx = ‘59@'&7 Options ‘[:] Show Modified Options Only

Build Option Value
Code Analyze-r = Macro Files Assembler Only
Code Generation = Macro Files C Compiler Only
Compiler * Macro Files C++ Compiler Only
Compiler Warning * Preprocessor Definitions DMA;UART_DMA_TRANSFER_USE (medified;inherits
External Build * Preprocessor Definitions Assembler Only
File * Preprocessor Definitions C Compiler Only
Libraries * Preprocessor Definitions C++ Compiler Only
Library * Preprocessor Undefinitions
Linker * Preprocessor Undefinitions Assembler Only
Preprocessor * Preprocessor Undefin?t?cns C Compiler.OnIy
Printf/Scant * Preprocessor Undefinitions C++ Compiler Only
Runtime Memory Area * System Include Directories
Section Preprocessor Definitions
Source Code Specifies one or more preprocessor definitions. This property will have macro expansion applied to it. I
User Build Step 3
. Debug Inherits
[Project] — [Options] — [Preprocessor| %[ £,
[Preprocessor Definitions| % Fil®D X HIZEHE L7,
H_/\
- DMAC %/ L 72413 TNODMAC
- DMAC M9 %5%41% [DMA] [UART_DMA_TRANSFER _USE|
F : [Sample_xxx] 7217 T72< [Common] &I[FIERICEE T 5,
L > SEGGER Embedded Studio V8.10b - Options X

Project 'UART_RECEIVE' Options

‘D Show Medified Options Only

'HSearch O}m
ONcn

J, £t Sample_FYAx
i Public Configurations

Value

Coltt Sample_F10Ax
Col™ Sample_FYAx
Co

Private Configurations

- y
Extern .

« Macro Files Assembler Only
Macro Files C Compiler Only
o” ° Macro Files C++ Compiler Only

* Preprocessor Definitions DMA;UART_DMA _TRANSFER_USE madified:inherits

* Preprocessor Definitions Assembler Only

File * Preprocessor Definitions C Compiler Only
Libraries * Preprocessor Definitions C++ Compiler Only
Library * Preprocessor Undefinitions
Linker * Preprocessor Undefinitions Assembler Only
Preprocessor * Preprocessor Undefinitions C Compiler Only
Printf/Scanf . 2reprcc‘esslardun[;ilefinitill)ns C++ Compiler Only
Runtime Memory Area ystem Include Directories
Section Preprocessor Definitions
Source Code Specifies one or more preprocessor definitions. This property will have macro expansion applied to it. I
User Build Step 3
+ Debug Inherits
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T Sample v El D G <P

Project Items
Solution "UART_TRANS'
4 [ Project 'UART_TRANS®
> @ Setup 1file
4 ‘A Sourse Files 18 files
> D APP 1file
4 ABSP 6files
& bsp.c
&=l bsp_config_sbk_m471_dmac.c modified options
&1 bsp_config_sbk_m471_port.c
&1 bsp_config_sbk_m471_t32a.c
&2 bsp_config_sbk_m471_uart_io.c modified options

& bsp_config_sbk_m471_uart_io_dma.c (medified options) Options... Alt+Return
> O TSB_driver 10 files H Compile Ctrl+F7
@ Utility 1 file Export Build

- [ System 4 files Analyze
0 Open

%9 Binary Editor
Show Preprocessor Qutput
Show Preprocessor Defines

Format Code

G}(clude From @

Import
Copy Full Path
& Selectin File Explorer

Flag ’
% Cut Ctrl+X
r. Copy Ctrl+C
m Remove

RETHZ77ANVEEZ Y v 7 L [Exclude From Build] #Z%F L4,
77 ANEREAT B E1L [Exclude From Build] OF = v 7 4L, A L2 WEAIL [Exclude From
Build] ®F =v 7 #HELET,

DMAC #£% : bsp_config_sbk_m4xx_dmac.c T 7 A VEEH LR
bsp_config_sbk_m4xx_uart_io.c Ty ANEERHT S
bsp_config_sbk_md4xx_uart_io_dma.c 7 7 A /L&A L7

DMAC A%) : bsp_config_sbk_m4xx_dmac.c Ty ANEFEHTD
bsp_config_sbk_md4xx_uart_io.c 77 ANEMHEH LN

bsp_config_sbk_mdxx_uart_io_dma.c 7 7 A VZMHEHT S
EARHEL REf LTI ZIN,

5
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6.7. DMAC BIERE
FEh A LR — R

BE BENE
EHER UART F5 4 /\—h 5D DMA ER(FIFO LAN)LIZ &K B EKR)
BEEE—F U VEREIBGL ) — < JLERE

F v FOHET — 52 BREE—

%7 [DMAChnICfg]

BE

RENE

BEET FLRADA A2~ |00 : [1byte]

BEET— YA X

00 : [1byte]

BETT FLADA U YAV |11 429 A2 gL

BERXT 214X 00 : [1byte]

7—ErL—>a Y 0000 : [1 ElERiE#E]

XA 0x000 : [1 [=]]

DU IIVERERTE 0: [Fx—VERETIXAE LD THREM]
BREE—F 001 : [BifiL/ —< JLEG%]
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7. 7974 E574HK

7.1. main

BSP#IHE
bsp_initialize()
variable#J#H{E

variable_initialize()
Driver#IfHt
driver_initialize()
Application#IHHt
application_initialize()

[RH— ~TOtEZ]
(PROC_START)

RET—HDUE
clear_input_data()
uart#IiHE
uart_initialize()

IS—JOtRICHE
proc = PROC_ERROR

RESFSIOCRCHE
proc = PROC_INPUT

[7—% 1= -1] &&
[Z—5% < B

[BfET—%5 = ¥n]

[BEF5I0w ]
(PROC_INPUT)

getchar() [E‘E?—Qi’%“]l

RET—IBE

[ZFfET —I&TOE ]
(PROC_INPUT, COMPARE)

IS—AvE—SHhIOtRICHE
proc = PROC_OUTPUT_ERR

[H&#T—5

—SRAE + 1]

[ZfE7—% = ¥nWH

[DMATE#]

[DMASR EHE)

DAMEIAZEFA]
bsp_dma_int_enable()

2{E"—4H
proc = PROC_I

Ot RICHE
UT_COMPARE

[T —4 1= {55 —%]

REHE
TXZ_ERROR

[R5 —SIEH)
v

= BE7—5)

[TS—Xvt—SHATOEX]

(PROC_OUTPUT_ERR)

[RERBT 51 < BHET—5H]

LED1 5H%T
bsp_led_turn_off
(8instance.led_port[0])

[BfET—9REH]

LED3 =T
bsp_led_tum_on

(8instance.led_port{2])

25— NTOERICHE
proc = PROC_START

LED1 s4T
bsp_led_tum_on
(&instance.led_port[0])

LED1 j#%T
bsp_led_turn_off
(&instance.led_port[0])

)

A 4
LED3 j#sT
bsp_led_turn_off
(&instance.led_port[2])

25— hJOERICHE
proc = PROC_START

P

T OERLBH
(default)

IS—-JOERICE
proc = PROC_ERROR

[T5—T0OEX]
(PROC_ERROR)

Applicationf& T2
application_finalize()
Driveri& 703
driver_finalize()
BSP# T
bsp_finalize()
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7.2. 81YAH

DMASRIEIE T & DIAHFNE L IO —

DMAERXHE T EhAHFE
irg_dmac_done(i)

!

( RSA)DIRQN\YRSEFUHT
dma_irg_handler
(&instance.bsp_dma.dma, ch)

v

(" RSA)DIRQN\>KSEFUHT )
rx_transfer_done(p_obj->ch[ch].id,
TXZ_SUCCESS)

DMASRET S—&|DIAHFOE L TJO—

DMAERXT S—EAHFEE
irg_dmac_err()

!

(" KSADIRQ\> RSEFUHT
dma_error_irg_handler
(&instance.bsp_dma.dma)

v

(" RSA)DIRQN RSEFUIHT
rx_transfer_done(p_obj->chli].id,
TXZ_ERROR)

bsp_transmit_handler(p_obj->init.id,

BSPODIRQ/\> RS ZFUHT
TXZ_SUCCESS)

N\ ¢ J N\ ¢
4 ) 4
A—YEBRDIRQ/\> RSEFVHT I—5ERDIRQ/\> RSEFUHT
\§ J -
UARTX(EEI DIAHTEOH L DO — UARTZAEEI DIAHFOH L DO~
RS14/)IDIRQ/\> RS EFHT RS54 )\DIRQ/\> RSEFUVHT
uart_transmit_irg_handler(&instance.info uart_receive_irq_handler(&instance.info.
.uart) uart)
A 4 l
BSPDIRQ/\> RS&EWNHT

bsp_receive_handler(p_obj->init.id,
TXZ_SUCCESS, &param)
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UARTIBELS—&|DAHFOH L IO~

RS )\DIRQ/\> RSEFOHT
uart_error_irg_handler(&instance.info.ua

rt)
%>—[§*4;ﬁ%1:]
] |

[ﬁ{éﬂilf—
BSPDIRQ/\> RSEFUHT BSPDIRQ/\> RSEWFNHET
bsp_transmit_handler(p_obj->init.id, bsp_receive_handler(p_obj->init.id,
TXZ_ERROR) TXZ_ERROR, &param)
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8. WETREE
Revision B f+ ZRnH
1.0 2025-01-20 |#IhR
L 6.3 AT HEIYAHA
P 2 Ivsn mm Y R s
© 2025

Toshiba Electronic Devices & Storage Corporation

16 / 17

2025-10-30
Rev 1.1



TO S H I BA UART_RECEIVE

Application Note

BamyYEkHhEOBREND

MBASHIEZBLIRZEZO SR L VTR SHZ LT %4 L nE4,
AgphclfisnTcnanNn—FKoxz7, Y7 MV ZTBLIOVATLAEZLUT TREG ) EvinET,

KRBT D160, KEBOEENAEIL, HiOERLREICI YV TERLICEESND ZLBHY £7,

RIS & D B0 HERATOKH 2 LICKEROBHERZ R C £, o, XFEICL D LEOFEROKR 215 T
KGR ZEHERT 256 TH, AR OERZINATZY HIFRLZYD LT ZEN,

AR, BEMEOR IO TWET A, R - 2 b L — DRI RICRREE) FE 71T E T S 55 0
b0 FET, ARG E ZEAESGA . ARG OBEROKIRIZ LD Ad - K - HMERREINDZ LR
WEDIT, BEROEMEIBNT, BEHEDON— YT « VT MUY « VAT LILERZERGH 21T 5
ZEEBREOLET, B, &EFRBIOMERICE L T, ARSI A RFTOER OREE THEE, 57—
By—h, TTVr—ray/—b, HERGHEEN R T v 772 8) BXOKRREAEH S5Ok
FLIE, BMESIER S 2 THERO L, It TLEE W, F2, ERERR SiIciof g T — 4,

X, 72 CIORTHINORNE, 7aron6, 73 ) XLFOMSHEEGIZ: 8 OFERZ2HE T 554815,
BEROBGFMB LN AT AL THSIZIHE L, BEROE(LICH W TEH TG 2l L T 7230,

ABLEIE, BRNCE WG - (BEMENER S, £ O ECRAEEN N - RIS fEE R KT AN,
MR PEEZ 5 & Z 32, b L ISHRICEA R EELZ KT T RO S Hiss (LUFRRERR”E W
) IHHESND Z LIFBERESNTOERAL, FiEb SN TWER A, FEHRICITR I BIERES, it

72« P, ERESE (SR TERLS) L B - ke, ST - ROEkER . ZIE(E SEER. AR - B
RS, SRR, FREEE. REMERSR R ENEENE TR, KEEHIERNC T 5 Hikix
rEEd, BEHBRIERASNESGAICE, Yo BEEzAaVERA, B, MLt EROF

T, 721324 Web 4 FOBWEDE T+ —L0bBMWEDEIZE N,

AL 2, AR OES, RAEOHSICE Y, BGE, I, Rot2fES L Th 2/ nCER 4252 L3 T
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