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WL AR T AR, BMERREAE I, Tu s T AlKOSE L LTI ABOET,

2. R
AR /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
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4. WEHTNTOTS5 L
eIl IN

HmE

UART TRANS

UART :B1E8E8E = AL XS4

BED

H )L

5. @R

HB>FILY T - main

Interrupt

nterrupt

Interrupt

Board{kZE &

PORT Board Support
T /5 T32A Uart IO DMA

(LE(DS,%;/{,E;&T} g@) (Ims&+< ) (UARTHH 4ni3) (UART DMA 2112) (ﬁfi‘ggggﬁﬂ ®
PORT CG T32A UART DMA
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6. 4> 77045 L : UART_TRANS

UART @ EHEREDEEHRELZMHFH LT, AAM v TFOMTFE2 NI H—L LT, LFH1E2X—IF VYT k
W85 L. UART 2%{3 Z L IZ LED OSB8I0 B2 597 vy 7 R TT,

6.1. Eh{E - BR{EBIE
BSP_PSW_1 OH F##5H £,
BSP PSW_1 2 F L7235E . U541 % UART {E L.BSP_LED 2 @ S4THET 29 0 & 2 . BSP_LED 3
R LE T,
T —MNRAEL-EEIZ. BSP_ LED 3 #4584 LEJ,

6.2. fEF9 S HLEE

ERT HEIXI FRED LB TT,
% Channel ® Port |V 24 Tlx., MCU R FHiHAEZ S A F 3,

IP F I L)
UART BSP_UART 1 —3FIY 7 MEER
T32A BSP_T32A TIMER 1 A= 4<—H
l(DP?JErT-sWnch) BSP_PSW_1 AR ERYH—H
PORT(LED) BSP_LED 2 EJM’EEE’&

BSP_LED 3 EniERER A

6.3. T HFYAH
MCU FIFIZIAE: 4o FAmOE 0 AL —E” 2BBEVET,

64. 322740 L—3Y
a7 47 L—a VERTE

.~ — .~ Y EE{E
avoq«9L—v3ay ) J FEEA (FTAI R EizL: ]
XF 51 BSP_MCU_NAME GkE1) EIEXF
NODMAC % 1=[% G 2) NODMAC(DMAC %A L%
1B 15 HllfEnER DMA N'ODM AC L)), DMA(DMAC %#ER3 %)A%
(PIJAT3) YUY Z ARE

1 MCU F A E Log il £ o7 2

2 : DMAC i fIlF D81 v % 2 5151 6.6 HS M
6.5. 2—3F )LV T FHAH
BE LIS e LET,
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6.6. DMAC EEDUIYE R Fi%
DMAC FERED BN/ 4h % LI F O FIETHI 0 B 2 £,

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

) -
gk TR AT
— AT 3y CEHIPOLDIVIA)
RRORRAT FEBRIITVVIERIE

5584 LARAT - - ,

BE1 = J-K 8@t HAH AR
7tU75 Ju7otyy ] IVI-K emA Ty
HAIVI—4
HARLE L E CIBEDIVII-FT1L7 RUEER()

'{’b” - A1 N -KTALT MIAHTIIFALT M)
E)} J?J.D 737 $PROJ_DIRS¥.¥.¥ ¥ ¥ ¥Examples¥src¥UART¥UART_TRANS o
£ 7 $PROJ_DIR$¥.¥.¥.¥.¥ ¥Utility¥inc I
Y3alb-% $PROJ_DIRSY.¥. ¥ ¥ ¥ ¥BSP¥SBK_M471¥inc
CADI $PROJ_DIRS¥. ¥. ¥ ¥ ¥ ¥BSP¥SBK_M471¥src
CMSIS DAP $PROJ_DIR$¥.¥.¥. ¥ ¥ ¥MCU¥Driver¥TSB_driver¥inc
E2/E2 Lite >
GOBY — /% TUAIIW~-FI7LILR):
G+LINK "
I-jet
FLink/-Trace IYRIEZED)XTTICIZVRIL)
11 Stellaris ODMAC - 177NN TVTOE VS HAHP)
Nu-Link UART_DMA TRANSFER_USE A FOIREHC)
#lineT1 LI T17EE(G)
0K ot
(Falxl b — F7Fvay] — [CICH+aL 4 F—] — [FYTatvyh—) 2HXFET,
[ ARNVEFRD)) 2 FitD LI ERELET,
« DMAC % L7245 TNODMAC)
- DMAC %+ 538413 'DMA] [UART _DMA_TRANSFER_USE |
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[2) bsp_config_sbk_m471_portc
[) bsp_config_sbk m471 t32a.c
[) bsp_config_sbk_m471_uart_io.c b
L bsp_config_sbk_m471_uart_io_dma.c 3711 V(C)
-_Startup FTRTEE K(B)
Bl TSB driver P
= Utiity 7Y-(L)
C-STATE#HIREHT(C) 2
BV FEFELE(S)
EHNA) >
HIER(V)
N=J3VEBIYATLY) >
TN DBATEFHL..
I7AVOT0ITAP)..
7547 £(EF)
1
J—F"bsp_config_sbk_m471_dmac.c'DA TSIV X
8t khoizat
Rl O ARUEBREEA— 1551 K TIREHBEE

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 AINVEMEHT D
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 LD
bsp_config_sbk_mdxx_uart_io_dma.c 77 A VEFEHT S

REETRENL RE LTI,
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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
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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= 4% Project: UART_TRANS
= 4% Sample
@ d APP
= BSP
L_] bsp.c
i) bsp_config_sbk_m471_uart_i
s'g& bsp_config_sbk_m471_uart_o~
égB bsp_config_sbk_m471_dmac.c
A bsp_config_sbk_m471_port.c
A bsp_config_sbk_m471_t32a.c
[d Startup
(23 TSB_driver
3 Uutility
& cmsis

Options for File 'bsp_config_sbk_m471_uart_io.c'

Properties |o/o++ (ACH) |

B ¥ ¥ ¥ ¥ ¥BSP¥SBK M471¥src¥bs

File Type: |C Source file |
Size: Im Bytes
last change: IMorl Dec 9 13:50:23 2024

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

| Build Target F7

Translate bsp_config_sbk_m471_uart_io.c

Show Include File Dependencies

) _config_ sbk m471 uart_ioc

¥ Include in Target Build

[¥ Generate Assembler SRC File
[7 Assemble SRC File

Stop on Exit Code: [Not specfied

;l ¥ Image File Compression

Custom Arguments: I

Memory Assignment:

Code / Const: |<defautt>

Zero Intialized Data: | <defaut>

Other Data: I<dda'~*>

Ledledle

Layer: |<not assigned>

L

Lok ||

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 /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_md4xx_uart_io_dma.c 7 7 A /VEEHTD

REERHZENL REMLTIZIN,
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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] % FRLd X HICEH L ET,

- DMAC #fH L72Wi&1d TNODMAC

- DMAC %4 5%&1% 'TDMA] [TUART _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 'Hmﬂs ‘D Show Medified Options Only
Bui Public Configurations Vzticn
Col* Sample_F10Ax

Col™ Sample_FYAx

Co| Private Configurations

Value

Macro Files Assembler Only
“IMacro Files C Compiler Only
- Macro Files C++ Compiler Only
Col®! Common #’" . Preprocessor Definitions DMA:UART DMA TRANSFER USE  modified;inherits

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 Undefinitions C Compiler Only
* Preprocessor Undefinitions C++ Compiler Only
* System Include Directories

Preprocessor
Printf/Scanf
Runtime Memory Area

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
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£ Sample -1 E & <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 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

©2026 11/17 2026-07-30
Toshiba Electronic Devices & Storage Corporation Rev 1.2



TO S H I BA UART_TRANS

Application Note

6.7. DMAC B{EBTE
F A LR — R

BE BERE
EEER UART k54 /\—H 50D DMA ER(FIFO LRN)LIZ &K HER)
BRiXE—F DU IVERE/BAL ) — 2 ILERE

F v FOVHIET — % finge— R [DMAChnlCfg]
BE BEAE
BEET RLADA VYAV [ 4091 AY L]
BERT—AHAX 00 : [1byte]
BLEATTT7 KLRADA Y1) A2k |00 : [1byte]
BEXTT 214X 00 : [1byte]
7—ErL—T3 Y 0000 : [1 [EERiE#E]
Rk [E % 0x000 : [1 [E=]]
DU IIVERERTE 0: [Fx—UERATIEALD THREMA]
BREE—F 001 : [BfiL/ —< JLEG%]
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7. 79T14ET74H

7.1. main

BSP#IRHE
bsp_initialize()

variable#liH{b
variable_initialize()
Driver#lif{t
driver_initialize()
Application#IHHE
application_initialize()

[#IEHERRT]

IS—JOBRICHE
proc = PROC_ERROR
HAI—-RF—h

bsp_t32a_timer_start
(&instance.timer)

T
[XvtE—SETOER]
(PROC_OUTPUT_MSG)

[R&— ~NJOtEZR]
(PROC_START)

SWiLE .
bsp_sw_task [DMAE#]
&inst: 3 rtfi
(Binstance sw_portt) DMAZIAHEFE]
[RAMEDSWHE S TLB] bsp_dma_int_enable()

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

[RSWORIBHHET]

S

[DMAKTESR]

T
[IS—AvE—SHhTOtEX]
(PROC_OUTPUT_ERR)

T
[HEET OS]
(default)

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

59— ITOCRICHE
proc = PROC_START

BREF—78 1= -1]
4

55— TOCRICHE
proc = PROC_START

[LEDﬁJG'jjO =1]

BXEF—5% = 1]

I:—X vE—SHAT O R CHE
proc = PROC_OUTPUT_ERR

LED-ﬁXTjjﬁ =0]

LEDZ =UT
bsp_led_tum_on
(&instance.led_port[1])

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

A 4

LED3 iH4T
bsp_led_tum_off

(8instance.led_port[2])

IS—JOBRICHRE
proc = PROC_ERROR

[T5—JOtR]
(PROC_ERROR)

Application#& THLE
application_finalize ()

Driverf& THLE
driver_finalize()
BSP# TR
bsp_finalize()
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7.2. BV AH

DMAERXAE TEI DAHFOH LT O—

DMAZRXAR T BIIAHTEE
irg_dmac_done(i)

A 4
( KRSAROIRQ\> KSERUIHT )
dma_irg_handler
L (&lnstance.bspIdma.dma, ch) )
4 =0 . = N N
RSA)\DIRQ/\> RSZFUHT
tx_transfer_done(p_obj->ch[ch].id,
L TXZ?SLI:CESS) )
4 N
A—YERDIRQ/\> RSEFUHT

DMAERX TS —EIDIAHFNHLTO—

DMAGE T S —EliAHFE
irg_dmac_err()

A 4
( RSAROIRQ\> KSEBUIHT
dma_error_irq_handler
L (&instance.bsp_dma.dma)
(" KSHKDIRQ\> KSEWTHT
tx_transfer_done(p_obj->ch[i].id,
TXZ_ERROR)
) !
S~
I1—YERDIRQ/\> RSEFUVHT
.

1ms& A X—EDRAHFUH LTI O—

1msT & [CEAHFE
irg_timer()
4
4 A
BSPODIRQ/\> RSERUHT

bsp_t32a_irq_handler(&instance.timer)
& ¢ J
( RSAT < KS : N

RSA/)IDIRQ/\> RSEFUHT

t32a_timer_IRQHandler(&p_instance-

L >t32a7I|t.t32a) )
4 N
I—YERODOIRQ/\> RSEFUHT
& J

UARTEEEI DAAHIFUHE LT O—

RS54 )XDIRQ/\> RSEFUHT
uart_transmit_irq_handler(&instance.info
.uart)

J
A 4
BSPOIRQ\> KSEBUHT
bsp_transmit_handler(p_obj->init.id,
TXZ_SUCCESS) )

UARTZ{EEIDAHFUH LT O—

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

A 4

BSPODIRQ/\> RSEFUHT
bsp_receive_handler(p_obj->init.id,
TXZ_SUCCESS, &param)
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UARTIBEL S—&IDIAHFUNE L TO—

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

[RERHTS—]

[XERTS—]

A

y

bsp_transmit_handler(p_obj->init.id,
TXZ_ERROR)

bsp_receive_handler(p_obj->init.id,

BSPDIRQ/\> RSEMUHT BSPDIRQ/\> RS&EMUHT
TXZ_ERROR, &param)

)

<
<

) 4

®

timer_interval_handler

[T32ADRTENEHED TL\B]

Tick&A>OUAZ B
hal_inc_tick()

Y

\ 4
BSPDSW/\>RS%&
FUHY
bsp_sw_1ms_timer_handl
er(&instance.sw_port[i])

[RAEDSWH'BHDI5E]

[ESWDILIESE T ]

d
«
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8. WETEE

Revision

EESS

EEIEH

1.0

2025-01-20

HIRR

1.1

2025-10-30

6.3 i 2KV AL

M3H % VAL B

1.2

2026-07-30

6.3 fii 4 5%V A
AR R R
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8BS EY B EoBEW

MRS HR LB L OZEDOFE4E2 5 NCERE-A LT 44 S vnET,
RERHIBEH SN TWAAN—RyZT, Y7 M7 BILOVATAEZLT RG] EvnET,

AREZBT D IE 8% . AEROBHRARIL, HEFOESR LI TERLICEEIND I LBHY 7,

WEIZL DY OFERIOAE R LICAREROIRHERZ U E T, £/, LEIZ L D2 UL0FTRIORE 5T
ARER AN T 25ATH, REHARICUEEEZMZ70 ., HIBRLZD LN TL &0,

WX AE, (FEMEOR EICED TWET R, P8R - 2 b — VRIS ER F 7 XS A 5 A
HVET, ARG E THEAEEA T, AR OBRIEROHEIC ;Dié ik - %Fﬂﬂiémé LD
WE I, BEHOEEIZBW T, BEEONN—Fyx=T - /7%&z7 VAT MILBERBELEFH T
_t%k%wbiﬁ 7B, REHB X OMEAICEE L Tk, A %?éﬁﬁ®%$($§ﬂ HikE, 7—
Bo—h, TTVr—var/)—h, #%%hﬁﬁﬂyP7y7@5)%i@$@%ﬁﬁ%éﬂé%ﬁ@ﬁﬁ
FREAE ERESLAE L 8 & THERR O TS T EE W, 2, LR SicRREoR T — 4
X, F#pEIRTHT2NE, 7m77A T3 X NF OGS FEIEEEZR EOFREFERT 5581
kﬁ%®%%$@ki@/27Aé%T+A CRHE L. BEHEOETIZ kwfﬁmﬁf%ﬂmbf<téw
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