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1. X C&HIZ

AETIEFRH U 7@ EEBEUARD Z A543 7Ly 7 b UART TRANS [COWTE#H L TWET,
WA BT AR, BMERREAE . Tu s T AlKOSE L LCIHABVET,

2. AsE
BBE | BE
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

S.BEET A FRFXaALF

FXaAYE S
T2 —h FATSHMCUDT—EL—rEBRELTIEEL,
JI7LYARI=aTI FIRT AR IPDYI7LURAR=aF7IESRLTIEE,
FIUr—av/—F - N
MCU F| A= FAYT S MCUFAGRBHEEZSREL T Lz
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4. WEH>TNTAg5 A
Yooy s L BE

UART TRANS UART @{E#aE ALV - EEBEDY > TIL

5. @R

HY>FILY T ~ main

Interrupt Interrupt Interrupt

Board{kZE#E
PORT Board Support
(LEDAAT /AT 103) T32A Uart 10 DMA Packade
(W) (1ms5+ < 4ig) (UARTH S 4uig) (UART DMA 4LIE) y '\Eﬁ%&@)

PORT G T32A UART DMA
AU DT T S)LED RUT T S)LEH ARUT TSI RUTTSIVEE | | RUD TSI

PORT CG T32A UART DMA
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6. 4> F)7AaYg 5L UART_TRANS

UART BEHEEDOLEHELZMHEAH LT, A v TFOMTFE2 NI H—L LT, XFH1 52X —IF LV 7 |k
\Zi5E L. UART %15 Z &2 LED O SATET 280 B2 5% vy 7 T,

6.1. BIE - BIEBEE

BSP_PSW_1 O F&25H £,

BSP_PSW_1 i F L72H&.

BSP_LED_3 Z{HT L

ij«o

T T =L L7Ya1E, BSP_LED 3 /T L,

X540 1 % UART 5{§ L., BSP_LED_2 @ mUT/HHT 2810 B %,

6.2. EFI HH0E

T 2HRIL TRD LBV TT,

4% Channel ® Port #|Y X4 Cix, MCU FHFHEZ SRV E T,
IP FrRIL B
UART BSP_UART_1 A—34)LY T MRIER
T32A BSP_T32A_TIMER_1 A28 —=NILE A <—H
PORT O s
(Push-Switch) BSP_PSW._1 AR Y H—H
PORT(LED) BSP_LED 2 EN{ERERR

BSP_LED 3 EN{ERERE AR

6.3. AT HFYAH

Y AH B=
GkE1) T32A 34 <T—A
Ims CEICRAR—IORZ—A ) A+
Gx2) UART #{EEI YA H
(GE3) UART TS5 —Z| Y AH
INTDMAATC DMA X EHRTE| Y AH
INTDMAAERR DMA TS5 —&|YAH

7 1: SBK-M471 & AdBun-M3HQA D34,
E2: SBK-M471 04,

AdBun-M3HQA O34

F3: SBK-M471 D6,

AdBun-M3HQA D54,

7 INTT32A00AC”
7 INTSCOTX”

7 INTUARTOTX”

” INTSCOERR”

” INTUARTOERR”
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642749 L—aY
AT T —va VRE

9vTI4TL—vay | VT LRSS (;ffﬁb) L

XF5|1 BSP_MCU_NAME Gx1) EEXFT
NODMAC #F1=[& G 2) NODMAC(DMAC Z{# /R L 7%

BIEHIEEIR DMA N'ODM AC (). DMA(DMAC #fERd %)M
(PIAT3Y) VDRV AL

£ 1: SBK-M471 OH4. “TMPM471F10¥n”

AdBun-M3HQA D4, “TMPM3HQFDA¥N”
E2: DMAC fERRF DY) B 2 kT 6.6 &
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6.5.3—=FI)ILY T FHAHI
PELE A EZH A LET,

TMPM471F10
TMPM471F10
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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>

) -
gk TR AT
- Z W E V) MO IVIA)
RO RRAT FEBRITVVIERIFE

5254 LRAT N N ,

E&ZE1 BE2 J-K BiE{L Hh YAk
7tU75 Jujotyy LHf IV3-K L ODED,
HHaAVI-4
HARLE L E CIBEDIVII-FT1L7 RUEER ()

')_73’ . BTN -KFALI MIAFTICIFALI M)
t_)} ‘ZD 737 $PROJ_DIRS¥.¥.¥.¥.¥. ¥Examples¥src¥UART¥UART_TRANS .
X $PROJ_DIR$¥.¥.¥.¥ ¥ ¥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 FYLIIN—=EIPAIRY):
G+LINK "
I-jet
FLink/-Trace IVRIEZED)XFTICIVVRI)
11 Stellaris ODMAC - O I700A0 TV 70ty AP
N-Link UART _DMA TRANSFER_USE XY FOIRFEFC)
#lineT1 LI T17EE(G)
0K Footl
(Falxl b — 7 ar] — [CICH+aL 4 F—] — [FYTatwoh—) HXFET,
[ ARNVEFRD)) 2 FitD LI ERELET,
- DMAC %/ L2413 TNODMAC |
- DMAC %{E/H9 545412 [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
[2) 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)
% Bl Startup FTRTEBLILEEB)
B TSB_driver T
- Ut“ity /) /(L)
C-STATE#HIRRHT(C) 2
BV FEELE(S)
EHNA) >
HIER(V)
N=V3VEBIYATLY) >
TN DBATEFHL..
I7ANOTO/TAP)..
D747 E)
1
/—F"bsp_config_sbk_m471_dmac.c'®AS¥3Y X
Rl O ARUEBREEA— 1551 K TIREHBRE
HRHORRAT
VA4 LR
C/C++IVIM3
PABLEI C-STATHRAIRRAT

C-STATFIYIEZIR(E)..

HERAUT-N)..

BEETY AR—HE)..

JSUMBRERHICT 2 6 JotA
EI-NIILTINER I 600 22
RiEHITEEIICT D

FIyTETTANSIEN DX E-JEFIRT 100 Xyt-J

HAKTLIRY:
Sample/C-STAT

oK Frotl

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 \
; IDMA.UART_DMA_TRANSFEH_USQ
Undefine: —
— 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
= I ¥ ¥ ¥ ¥ ¥Examples¥src¥ UART¥UART_RECEIVE:. ¥. ¥. ¥. ¥ ¥Utility¥inc;. ¥. ¥ ¥ ¥ ¥MCU¥Driver IZI
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
@ fd APP
= & BSP
] bsp.c
i) bsp_config_sbk_m471_uart_i
5;3 bsp_config_sbk_m471_uart_o~
5;3 bsp_config_sbk_m471_dmac.c
_] bsp_config_sbk_md471_port.c
A bsp_config_sbk_m471_t32a.c
[d Startup
{23 TSB_driver
3 utility
& cmsis

"] Build Target

Options for File 'bsp_config_sbk m471_uart_io.c’

Properties |o/o++ (ACH) |

¥ ¥ ¥ ¥ ¥BSP¥SBK M4 71¥src¥bsp config sbk m471 uartt ioc

X 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

Translate bsp_config_sbk_m471_uart_io.c

Show Include File Dependencies

File Type: [C Source file ! W Include in Target Buid
Size: |20336 Bytes :
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
Other 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 77 A /VEHEHT S

REERHZENL REMLTIZIN,
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< &> SEGGER Embedded Studio V8.10b - Options X

UART_TRANS
Application Note

Project 'UART_RECEIVE' Options

T 2 Sample FYax

= ‘ Search 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

£t Sample_FYAx

'Hmns

‘D Show Medified Options Only

i Public Configurations
£1 Sample_F10Ax
£t Sample_FYAx

Private Configurations
Col% Common

ernal Build
File

Libraries

Library
Linker
Preprocessor
Printf/Scanf

Value

‘pticn

Macro Files Assembler Only
“IMacro Files C Compiler Only

Macro Files C++ Compiler Only
* Preprocessor Definitions
ions Assembler Only
* Preprocessor Definitions C Compiler Only
* Preprocessor Definitions C++ Compiler Only
* Preprocessor Undefinitions
* Preprocessor Undefinitions Assembler Only
* Preprocessor Undefinitions C Compiler Only
* Preprocessor Undefinitions C++ Compiler Only

DMA;UART_DMA _TRANSFER _USE madified:inherits

* Preprocessor Defi

Runtime Memory Area
Section

Source Code

User Build Step

* System Include Directories

Preprocessor Definitions

Specifies one or more preprocessor definitions. This property will have macro expansion applied to it.

Cancel
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Project Explorer

2 Sample

Project Items
Solution '"UART_TRANS'
4 [ Project 'UART_TRANS®
> @ Setup 1file
4 ‘A3 Sourse Files 18 files
> APP 1file
4 ABSP 6files
& bsp.c
&=l bsp_config_sbk_m471_dmac.
&1 bsp_config_sbk_m471_port.c
&1 bsp_config_sbk_m471 132a.c

-

modified options

ol B 55 [ SR @

& bsp_config_sbk_m471_uart_io.c modified options

&1 bsp_config_sbk_m471_uart io_dma.c (modified
+ (O TSB _driver 10 files
- @ Utility 1 file
+ [0 System 4 files

—— Options... Alt+Return
H Compile Ctrl+F7
Export Build
Analyze
O Open
%9 Binary Editor
Show Preprocessor Qutput
Show Preprocessor Defines
Format Code
(Exclude From E@
Tmpore
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 L4,
77 ANEREAT B E1L [Exclude From Build] OF = v 7 4L, A L2 WEAIL [Exclude From

Build] OF = v 7 ZixE L £,

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

BREZBEHZEL RFEHRL TN,
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6.7. DMAC BIERE
FEh A LR — R

BE BERE
EHER UART RS54 /=M 50 DMA EXR(FIFO LANJLIZ &K HEXK)
ELXE—F U VERE/BAL ) — < JLERE

F v FOVHIET — % fingse— R [DMAChnlCfg]
BE BERE
BEXRTFLADA VYAV |11 429 ) A2 REL]
BEXT 214X 00 : [1byte]
ELETTT FLRADA VY1) A2k |00 : [1byte]
BERXT 214X 00 : [1byte]
7—ErL—>a Y 0000 : [1 ElERiE#E]
XA 0x000 : [1 [=]]
DU IIVERERTE 0: [Fx—VERETIXAE LD THREM]
A E—F 001 : [Bifii / —< JLERI%]
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7. 7974 E574HK

7.1. main

BSPIHHE
bsp_initialize()
variable#liHE

variable_initialize()
Driver#lit
driver_initialize()
Application#IHHE
application_initialize()

[#IEHERRTI]

HAI—-RF—
bsp_t32a_timer_start
(&instance.timer)

IS—JOERICEE
proc = PROC_ERROR

[RH— ~NJOtER]
(PROC_START)

SwiLE
bsp_sw_task
(8instance.sw_port[i])

[RAMBDSWHE D TLVB]

[RSWORIBHHET]

[yt —SBETOER]
{PROC_OUTPUT_MSG)

[DMAEE]

DMAZUAHFFR]
bsp_dma_int_enable()

FlikH
printf("%s",(const char
*)&data[0])

[DMAKTESR]

DREF—78 1= -1]
h 4

(

55— ITOCRICHE
proc = PROC_START

[LEDﬁXTij =1]

LED-ﬁXTjjﬁ =0]

BXEF—5% =

T
[ITS5—AwtE—SHAHTOtEX]
(PROC_OUTPUT_ERR)

T
[EET TR

(default)

LED3 =T
bsp_led_turn_on
(&instance.led_port[2])

25— IO RITHE:
proc = PROC_START

-1]

I:—)‘ vE—SHAT Ot R CHE
proc = PROC_OUTPUT_ERR

LED2 RUT
bsp_led_turm_on

LEDZ SHAT
p bsp_led_turn_off
(&instance.led_port[1]) (&instance.led_port[1])

LED3 iHiT
bsp_led_tum_off

(8instance.led_port[2])

IS—JOBRICRE
proc = PROC_ERROR

Driverf& THLE
driver_finalize()
BSP#E THLE
bsp_finalize()

[T5—JOER]
(PROC_ERROR)

Application#& TALE
application_finalize ()
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7.2. 81YAH

DMAERXAE TEI DAHFOH LT O—

DMAERX TS —EIDIAHFNHLTO—

1ms& A X —EDRAHFUH LT O—

DMAERXAE T EIIAHFEE DMATEE TS —EliAHFEE ImsZ & [CERAHFE
irg_dmac_done(i) irg_dmac_err() irg_timer()
P A 4 < P A 4 P h 4 <
(&instance.bsp_dma.dma, ch) (&instance.bsp_dma.dma) bsp_t32a_irq_handler(&instance.timer)
\ ¢ / & ¢ & ¢ J
4 = N .= N N\ 4 o= . < e N 4 o= . k= y 2\
RSA)\DIRQ/\> RSZFVHT RS A)\DIRQ/\> RSZFUHT RSA)IDIRQ/\> RSZEFUVHT
tx_transfer_done(p_obj->ch[ch].id, tx_transfer_done(p_obj->ch[i].id, t32a_timer_IRQHandler(&p_instance-

L TXZ?SLIZCESS) ) L TXZ?TROR) L >t32a7I|t.t32a) )
4 A -~ 4 N\
I1—YERDIRQ/\> RSEFVHY I1—YERDIRQ/\> RSEFVIHT IA—YERDIRQ/\> RSEFUHT
. J . . J

UARTXEEI DIAHFUH LT O— UARTREEIDIAHFUH LT O—
RS54 )\DIRQ/\> RSEFUHT RS54 /)\DIRQ/\> RSEFUHT
uart_transmit_irq_handler(&instance.info uart_receive_irq_handler(&instance.info.
.uart) uart)
- J
Y A
(" BSPOIRQMA> KSZEWUHT BSPOIRQ/\> RSEFFUILT
bsp_transmit_handler(p_obj->init.id, bsp_receive_handler(p_obj->init.id,
TXZ_SUCCESS) ) TXZ_SUCCESS, &param)
\ !
© 2025 16 / 19 2025-10-30

Toshiba Electronic Devices & Storage Corporation

Rev 1.1



TOSHIBA

UART_TRANS
Application Note

UARTIBELS—&IDIAHFUNE L JO—

RS54 )\DIRQ/\> RSEFUHT
uart_error_irg_handler(&instance.info.ua
rt

[RERFTS—]

[XERFTS—]

A 4

bsp_transmit_handler(p_obj->init.id,
TXZ_ERROR)

bsp_receive_handler(p_obj->init.id,

BSPDIRQ/\> RSEFUHT BSPDIRQ/\> RS&EMUNHT
TXZ_ERROR, &param)

)

<
<

) 4

®

timer_interval_handler

[T32ADBENELES T3]

Tick&A>OUAZ B
hal_inc_tick()

Y

A 4
BSPDSW/\>RS%&
UMY

bsp_sw_1ms_timer_handl
er(&instance.sw_port[i])

[RIMEDSWH BB 5A]

[ESWDILIEE T ]

d
«
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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
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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,
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