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1. [FCHIZ

A#EX, Universal Asynchronous Receiver Transmitter (UART) % iV »% UART_TRANS O 4> 7L Y
7 MZOWTRHINTWET, B2 o8, B EIL. e 7 0B O2ELLTD
FIAREVE T,

2. FRE
i EH
BSP Board Support Package
CG Clock Control and Operation Mode
DMA Direct Memory Access Controller
Timer T32A : 32-bit Timer Event Counter
UART Universal Asynchronous Receiver Transmitter

3.BETAFRXaAVE

FxaAy bk Gk
F—R2I—F FRATAHMCUDT—E2L—FESBLTTFX,
JI7LYARI=aTIL FIATAEIPD) I7LUVAR=ZaATILESEBLTTEL
FIVr—>3v/—F o .
MCU Fi A= FAT S MCU FRAGRBAEESHE LTSS
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4. WY TNTOTS5 L

HoInass L

BE

UART B{EH#pEx BNV -EE#EDY U T)IL

UART_TRANS

5. @R

Application
H>FILY T b main
Interrupt Interrupt nterrupt Interrupt
Board{&kfZE#
A
PORT Board Support
T /38 T32A Uart IO DMA
(LEDsT /A ) (Ims& 7 g) (UART) 4im) (uarTDMAsLE) | Package
TSB_driver
A
PORT CG T32A UART DMA
RUZT T S)LEIE RUT TSI RUT T SILEE RU T TSI MR DTS
PORT CG T32A UART DMA
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6. 4> FFa4d S5 L : UART_TRANS
UART BfEHEOREHELZHH LT, AL vy TFOHTFE NI H—L LT, XFH1E2X—IF YTk

W25 L. UART 2513 Z L IC LED OSB8I0 B2 5897V 7 FTT,

6.1. B4k - BEWIE
BSP_PSW_1 O F &5 £,

BSP_ PSW_1 B F s &, X% 1 % UART {5 L, BSP_LED_2 O SAT/EMT 2810 % |

BSP_LED_3 Z{H/T L £

T —PRAELTSEIL, BSP_LED 3 54T LET,

6.2. T HH6E
AT DHRRIE FELD L B0 T,

£- Channel ® Port |9 24 CiL. MCU FIAfAEL S REWVE T,

IP FyRIL
UART BSP_UART_1 —3FIY 7 MEER
T32A BSP_T32A_TIMER_1 A8 —=nN)LE4<—H
PORT(Push-Switch) | BSP_PSW_1 AR MY H—H
PORT(LED) BSP_LED 2 §M’EEE”
BSP_LED 3 EniERER A

6.3. AT HFYAH

2 AH
GxE1) T32A 34 <T—A
Ims CEIZBAR—AIURZ—A T D+
(Gx2) UART ZEEEI Y AH
(GE3) UART TS5 —%|Y5AH
INTDMAATC DMA X ER T EI Y :AH
INTDMAAERR DMA TS5 —2|3AH

7E 1: SBK-M471 D84 ”
7E 2: SBK-M471 D84 ”
7E 3: SBK-M471 D84, ”

INTT32A00AC”,
INTSCOTX”,
INTSCOERR”,
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6.4.2Av747L—>3Y
mainc 27 4 L — 3 ViRTE

aAvI47 . BEfE

L—sal JILEBRE | Foxuk Bt
XFAH1 BSP_MCU NAME | G 1) EIEXF S
(= SRR NODMAC (¥2) NODMAC(DMAC Z &R L 7xLY),
diEmis PIA T3y NODMAC DMA(DMAC %7 %)A) U & X aTE

[E1: SBK-M471 D&, 7 TMPM471F10¥n”,
£ 2: DMAC RO 52 5iE1% 6.6 THH R
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6.6. DMAC BBREDYIYE R A%
DMAC FERED BN/ 4h % LI F O FIETHI 0 B 2 £,

6.6.1. IAR Embedded Workbench
J—F"UART TRANS"O#A T3>

) _
2l TIBLHERE
- Z N E V) MO IVIA)
FRORRAT FER)ITVIERE

S84 LR s — -

B 252 J-K giEft HAh YA
775 FuFoteyh i Iv3-K BHA T3y
HAHIVIN-5
NABLE L K OFREOIVIN-FTF1L7 NIZER()

e I -KFALT MIAHTIEIFALT M)
E)}l/(l"j?j’) 737 $PROJ_DIRS¥.¥.¥ ¥ ¥ ¥Examples¥src¥UART¥UART_TRANS -
T\ _’ $PROJ_DIR$L.¥.¥.¥.¥ ¥Utility¥inc I
»3alb—% $PROJ_DIR$Y.¥.¥. ¥ ¥ ¥BSP¥SBK_M471¥inc
CADI $PROJ_DIR$¥.¥.¥.¥. ¥ ¥BSP¥SBK_M471¥src
CMSIS DAP $PROJ_DIR$¥.¥.¥. ¥ ¥ ¥MCU¥Driver¥TSB_driver¥inc
E2/E2 Lite : >
GDBY—/% TVAYIW-EI7LIVR):
G+LINK "
I-jet
FLink/-Trace JIRIEED)XFTIC1VVRIL)
1 Stellaris ODMAC - O I700A0 TV 70ty HAHP)
Nu-Link UART_DMA _TRANSFER_USE AAY FOREH Q)
#lineT1 L7717 EE(G)
OK vt
[Fuyxl b — [ FFvar) = (CCHar 45 — [FVFakvyd| ZHXFT,
[ ARNVEFRD)) 2 FitD LI ERELET,
- DMAC #f#EH L2 W5A1E TNODMAC
- DMAC #fiH3 5541 TDMA] [UART_DMA_TRANSFER_USE |
© 2025 2025-01-20
Toshiba Electronic Devices & Storage Corporation 8/ 19 Rev 1.0



TOSHIBA

{Sa'nple
274 o
=] @ UART_TRANS - Sample v
i APP
= Wl BSP
) bspc
[2) bsp_config_sbk_m471_portc
[2) bsp_config_sbk_m471_t32a.c
[) bsp_config_sbk_m471_uart_io.c g 4
| — bsp_config_sbk_m471_uart_io_dma.c IV IAIV(EC)
& Bl Startup FTRTIEBEIEEB)
Bl TSB_driver o
-_Utllrty 7Y=-(L)
C-STATE:HIRRHT(C) >
BV FEEIE(S)
SEH0(A) >
HIBRWV)
I3V EBIATAY) >
I71VOBATERK..
I7ANVOTONTAP)...
5471 -
1

UART_TRANS
Application Note

J—F"bsp_config_sbk_m471_dmac.c'DA TSIV X
8t khoizat
&=l O BRUEREEA— /(54 K TEHEREE

T84 LiR#T

C/C++IVIM3
PABLEI C-STATE: AR AT

C-STATFIYIEEIR(S)..
HEEAVB-M)..

BEETYAR—HE).

JSUNBRERNICT 2 6 Jotx
EI-NIILTINER I 600 22
RiEHITEEIICT D

FryZETPANS N DA E-DEFIRY 100 Ayt-J

HAKTLIRY:
Sample/C-STAT

OK Froth

RETDH77ANEEZ ) v I LAT v a v wRE,

eV Kb ERIL ) #EFLET,

T ANEERNT 25EE TENV KRB OF =y 7 2040 L A LRWEEIT TEL RGBS OF

- ¥ y %%QH/E_‘ L/i ‘?‘o

DMAC #£%}; : bsp_config_sbk_m4xx_dmac.c T 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

REETRENL RE LTI,
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6.6.2. Keil yVision

Options for Target 'Sample_FYAx' X

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

~ Preprocessor ——
; IDMA.UART_DMA_TRANSFEH_USQ

Undefine: —

— Language / Code Generation
I™ Execute-only Code I~ Strict ANSI C Wamings: [Al Wamings _~|
Optimization: |Level 1(01) | [~ Enum Container always int ™ Thumb Mode
[ Optimize for Time ™ Plain Charis Signed [ No Auto Includes
I~ Split Load and Store Muttiple I~ Read-Only Postion Independent ¥ C39 Mode
[V One ELF Section per Function [” Read-Write Position Independent ™ GNU extensions

hgﬁe l,.¥..¥,_¥,.¥,_¥Examples¥src¥UART¥UART_HECEIVE:..¥,_¥,.¥,_¥,.¥Uti|‘rty¥inc:,.¥,_¥,.¥,.¥,.¥MCU¥Dﬁver B
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 -
string

QK Cancel Defaults Help

] [Project] — [Options for Target ‘Sample’] — [C/C++] #PHZ £,
[Preprocessor Symbols] @ [Define:| % FitdD X HIZEFT L £,

- DMAC #fEf L72W5&13 TINODMAC
- DMAC #7544 1% TDMA] [UART_DMA_TRANSFER USE|
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= “$ Project: UART_TRANS
s Sample
@ fd APP
=& BSP
1_] bsp.c
i) bsp_config_sbk_m471_uart_i
4;3 bsp_config_sbk_m471_uart_o~
5‘;3 bsp_config_sbk_m471_dmac.c
2 bsp_config_sbk_m471_port.c
A bsp_config_sbk_m471_t32a.c
[d Startup
(3 TSB_driver

3 Options for File ‘bsp_config_sbk_m471_uart_io.c'...

Manage Project Items...
Open bsp_config_sbk_m471_uart_io.c
“¥] Rebuild all target files

£ Utiity ] Build Target F7
‘ CMSIS Translate bsp_config_sbk_m471_uart_io.c
Show Include File Dependencies
Options for File 'bsp_config_sbk_m471_uart_io.c' X

Properties |o/o++ (ACH) |

B ¥ ¥ ¥ ¥ ¥BSP¥SBK M471¥src¥bsp config sbk m471 uart ioc
File Type: |C Source file =l W Include in Target Build
Size: Im Bytes ‘ .
last change: [Mon Dec 9 13:50:23 2024 7 Generate Assembler SRC File
[7 Assemble SRC File
e : IM(’t specified ;l ¥ Image File Compression
Custom Arguments: I
Memory Assignment:
Code /Const: |<defaut> ~]
Zero Intialized Data: | <defaut> ~]
Other Data: |<defautt> ~]
Layer: Icnot assigned> =]

| oK Il Cancel Il Defaults I

WETDH7 7 ANEH2 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 Ty ANEFEHT D
bsp_config_sbk_m4xx_uart_io_dma.c 77 A /VEZEH 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_md4xx_uart_io_dma.c 7 7 A /VEEHTD
REERHEL REMLTIZIN,

m

ol
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6.6.3. SEGGER Embedded Studio

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

Project 'UART_RECEIVE' Options

™o Sample_FYAx = ‘59a:‘rh Options ‘[:] Show Modified Options Only
Build
Code Analyzer

Option Value

* 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 Undefinitions C Compiler Only

Printf/Scanf * 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

Inherits

4 Debug

[Project] — [Options] — [Preprocessor| %[ £,

[Preprocessor Definitions] % FELd X HICEH L E T,

- DMAC #fH L72Wi&1d TNODMAC

- DMAC %4 5%&1% 'TDMA] [TUART _DMA_TRANSFER_USE |

HEE : [Sample_xxx] 7217 T72< TCommon] HIRERICEF T 5,

L > SEGGER Embedded Studio V8.10b - Options X

Project 'UART_RECEIVE' Options

£t Sample_FYAx 'Hmﬂs ‘E] Show Medified Options Only
Bui 1Puh||c Configurations Vticn Value
Co/ % Sample F10Ax .
o Macro Files Assembler Only
Col*+ Sample_FYAx . B
Private Configurations “IMacro Files C Compiler Only
Co gc 9 Macro Files C++ Compiler Only
ColZ, Zommen - Preprocessor Definitions DMA;UART DMA TRANSFER USE  modifiedinherits
ernal 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 Undefinitions C Compiler Only
Printf/Scanf . :reprcc‘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 .
+ Debug Inherits
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2 Sample v I:l D 0 <P

Project ltems
Solution '"UART_TRANS'
4 [ Project 'UART_TRANS®
> @ Setup 1file
4 ‘A Sourse Files 18 files
- COAPP 1 file
4 ABSP 6files
& bsp.c
&1 bsp_config_sbk_m471_dmac.c modified options
& bsp_config_sbk_m471_port.c
&1 bsp_config_sbk_m471 132a.c
& bsp_config_sbk_m471_uart_io.c modified options

v ] g
&1 bsp_config_sbk_m471_uart_io_dma.c (modified options) SrisiE= Alt+Return
» [OTSB_driver 10files ' 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

(Exclude From @

TmpoTt
Copy Full Path
& Selectin File Explorer

Flag 4
¥ Cut Ctrl+X
r. Copy Ctrl+C
m Remove

RETHZ77ANVEEZ Y v 7 L [Exclude From Build] #Z%F L £,
77 ANEREAT B5%E1L [Exclude From Build] OF = v 7 4 L. 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 L7220

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

bsp_config_sbk_md4xx_uart_io_dma.c 77 A /LZMHEHT S
EARHEL REf LTI ZIN,

5
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7. 7974 ET14H

7.1. main

BSP#IHA{L
bsp_initialize()

A 4

variable#J{i{t
variable_initialize()

Driver#JHA{t
driver_initialize()

Appllcatlonwﬁ.‘iﬂ:
application_initialize()

N N 2

(
(
—=
(

REGT b%ﬂ&l]ﬁ

IS—2>'ORICERE
proc = PROC_ERROR
[#08A1ER%IN]
v
uart#IH{t
uart_initialize()
v
[#IEAERRY]
h 4
IS—JOCRICEHE
proc = PROC_ERROR
[#DHA{ERRIN]
<
v
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bsp_t32a_timer_start(&instan
ce.timer)

T T
- SRETOER [T5—*yE—I#HTOEA] HEETOERLSN
(PROC_OUTPUT_MSG) (PROC_OUTPUT_ERR) (defaut)

(25— hJOE2]
(PROC_START)

I5-TOLACHE
proc = PROC_ERROR

TED3
bsp_led_turn_on(&instanc
eled_port[2])

[DMATE#H]

[DMAFER]

25— T OLACRE
proc = PROC_START

DMARIAZ 5]
bsp_dma_int_enable()

Wi
bsp_sw_task(&instance.sw_p
ort[i])

[REOSWHHES TNS]

[2SWOREHHET]

IS—Ayt-SHATOCRCHE
proc = PROC_OUTPUT_ERR

25— T OLRCRE
proc = PROC_START

[T5-702]
(PROC_ERROR)

[LEDAITISY = 1] [LEDSRITISY = 0]

TED: TED:
bsp_led_turn_on(&instanc bsp_led_turn_off(&instanc
eled_port[1]) eled port[1])

LED:
bsp_led_turn_off(8instanc
eled_port[2

Applicationts T4
application_finalize()

Driveri T8
driver_finalize()
BSPHTILE
bsp_finalize()
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7.2. 8lYir#

INTDMAATC_IRQHandler&| DiAHIFUH L IO~

DMAZEXT T EiABFEE
irg_dmac_done(i)

A 4
> >FS
dma_irq_handler(&instance.bsp_dma.d
ma, ch)
A

A
~3 DIRQN\> RS
tx_transfer_done(p_obj->ch[ch].id,
TXZ_SUCCESS)

BSP®Dbsp_transmit_handlerZEUHHY
bsp_transmit_handler(p_obj-
>super.init.id, TXZ_SUCCESS)

.

INTDMAAERR_IRQHandler&| D5AHIFUH L IO —

DMAZRX T S—EliAHFEE
irg_dmac_err()

>
dma_error_irq_handler(&instance.bsp_d
ma.dma)

A
=7 DIRQN\> RS
tx_transfer_done(p_obj->chli].id,
TXZ_ERROR)

A

BSP®Dbsp_transmit_handlerZFUHHT
bsp_transmit_handler(p_obj-
>super.init.id, TXZ_ERROR)

.

INTT32A00AC_IRQHandler&l DIAHIFUH LT O—

1msT &CEIAHTELE
irq_timer()

A 4

BSPDIRQ/\> RSZEFGHT
bsp_t32a_irq_handler(&instance.timer)

A 4
= ®DIRQ/\> RS
t32a_timer_IRQHandler(&p_instance-
>t32a_init.t32a)

A 4
( I—YERDIRQ/\> RSEFUHT j

INTSCOTX_IRQHandler&] DIAFIFUH L IO~

?

RS54 )ADIRQ/\> RSEFUHY
uart_transmit_irq_handler(&instance.info
.uart)

A 4

BSPODIRQ/\ =l
bsp_transmit_handler(p_obj->in
TXZ_SUCCESS)

.

INTSCORX_IRQHandler®l DiAHFUN L IO~

?

RS54 )\DIRQ/\> RSEFUHT
uart_receive_irq_handler(&instance.info.
uart)

A

A
BSPDIRQ/\> 5
bsp_receive_handler(p_obj->in
TXZ_SUCCESS, &param)

INTSCOERR_IRQHandler&| DIAHFUE L IO~

?

RS54 /)ADIRQ/\> RSEFGHT
uart_error_irg_handler(&instance.info.ua

rt)
%/ [ZEHTS—]

[EERTS—]

BSPODIRQ/\> RS
bsp_transmit_handler(p_obj->init.id,
TXZ_SUCCESS)

A 4

A
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timer_interval_handler

[T32ADRENHED TLIVB]

TickEA>OUXAY
hal_inc_tick()

BSPDSW/\> RS5%&
FUHY

bsp_sw_1ms_timer_handl
er(&instance.sw_port[i])

RAMEDSWH B BIEE]

[ESWDIUETE T ]

P
%

sw_state_change_handler

[SWAHRZNTLVRWEE]

[SWHHRENTWVSI5E]

[SWORRENELED TL\B]

[ DEE]

(BT BPSWhiB3HE]
[PSW1DiEA]

Ay E—SRETOLRIC
BRE

proc =
PROC_OUTPUT_MSG

[QPSWHEEEI?%T@%E‘]

<
<
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Revision Bt EEIRH
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HamRY KL EDEREL

MBASHIEZBLIRZEZO TS L VIR SHZ LT %4 L nES,
AgphclfisnTnanNn—FKoxz7, Y7 MV ZTBLIOVATLAEZLUT RG] EvinET,

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

RIS & D B0 HERATOKH 2 LICKEROBHER 2R C £, o, XFECL DL EOFEROKR 2H5 T
KGR ZEHERT 256 TH, AR OERZINATZY, HIFRLZYD LT IZEN,

AR, BEMEOR RIS TWET A, FHEER - 2 b L — VBRI RICRREE) FE 72 I3RS S 55 0
b FET, AL E ZEAESGA . ARG OBEEROMIEIZ LD Ad - K - HENREINDZ LR
WEIIZ, BEROELIZEWT, BEHEDON—RTTT « VT NTZT « VAT MBI REREEIT D
ZEEBREOLET, B, &FFRBIOMERICE L TR, ARSI A RFTOER OREER THEE, 75—
By—h, TTVr—yay/—b, FHERGHEE N R T v 772 8) BIXOKRREAEH S5Ok
FLIE . BMESIER CE2 THERO L, It TLEEW, F2, ERER R SiIciiofn T — 4

K, #72 LIORTEFN2ZAE., 7aZ I 5, 73U XLFOMis B & OBHR A2 HT 585513,
BEROEGEMEB LNV 27 AR THAICEHI L, BEROELITHB W THEH TG A2l LT 720,

ABLEIE, BRNCE WA - (BEMENER S, £ O ECREERN N A - RIS fEE R KT AN,
MR PEREZ S & Z 38, b L ISHERICEA R EELZ KT TR—NO b Hss (LUFRRERR”E W
) IHHESND Z LIFEBEREINTOERAL, FiEb SN TWER A, FERRICITR I BIERES, it

72« P, ERESE (SR TERLS) L B - ke, ST - ARk, ZIEME SEER. AR - B
RS, SRR, FRHEE. BEMERSR R ENEENETH, KEEHIERNC T 5 Hikix
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