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PORT(LED) BSP_LED 1 EJM’EEE%%

BSP_LED 3 EN{ERERE A

6.3. AT S YRAH
MCU FIRIRIAE “¥ > T A moE D irAdb 5" 2B ET,

64.a274L—>3Y

AT 4T —a URRE

< —_ -~ \ Eﬁ%ﬁ =
aAvI4JL—>3y VI FEERA (FTAILF) E7L)]

FH DL R

NODMAC F1=(E | 15y 99
BAE FilfEE R DMA 4
PIATL3Y) NODMAC

NODMAC(DMAC % F L % LY),
DMA(DMAC %A d 3)A 1 Y x
Al RE

1 MCU F A E Log il £ o5& 2
2 : DMAC i fIlF D81 v % 2 551 6.6 HS M

6.5. 3—=F LY FHAH
Bric e,

© 2026 5117

Toshiba Electronic Devices & Storage Corporation

2026-07-30
Rev 1.2



TOSHIBA

UART_RECEIVE
Application Note

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>

) -
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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
ok Tiace SYRIEZOITIIVVANL)
11 Stellaris ODMAC - 177NN TVTOE VS HAHP)
Nu-Link UART_DMA _TRANSFER_US 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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74 o
=] @ UART_TRANS - Sample v
B APP
= Wl BSP
[ bspc
[2) bsp_config_sbk_m471_portc
[ bsp_config sbk m471 t32ac —
[) bsp_config_sbk_m471_uart_io.c AM7(M)
L bsp_config_sbk_m471_uart_io_dma.c V14
-_Startup FTRTEE K(B)
B TSB_driver T
- Ut“ity /) /(L)
C-STAT#HIRRHT(C) 2
BV FE{EIE(S)
EHNA) >
HIBRWV)
N=J3VEBIYATLY) >
7V OBATERK ..
T7ANVOTONTAP)...
D717 SR EE)
1
/—F"bsp_config_sbk_m471_dmac.c'®A TSIV X
Rk O RUEBEE— /15 K TIHERRE
SUB4 LRRH
C/C++aVI143
PABLEI C-STATEHORRAT
C-STATF I/ %:%IR (5)..
HEEIR-M)..
BEETIAR—IE)..
JSUNBERRICT 3: 6 Jotz
EI2-WIALTINER R 600 #
RREIMTERRICTS
FIYTETPANBIIOXYE—JEFIRT 100 Xyt-
HAKTILI R
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 S
: IDMA.UART_DMA_TRANSFEH_USE )
Undefine: I
— Language / Code Generation
[~ Execute-only Code ™ Strict ANSIC Wamings: IAII Wamings EI
Optimization: |Level 1(01) | I™ Enum Container always int ™ Thumb Mode
[ Optimize for Time ™ Plain Charis Signed ™ No Auto Includes
™ Spiit Load and Store Multiple ™ Read-Only Position Independent [v C99 Mode
[V One ELF Section per Function [” Read-Write Position Independent ™ GNU extensions

hgl;hde l,.¥..¥..¥,.¥,.¥Examples¥sm¥UART¥UART_RECEIVE:..¥._¥,_¥,_¥,.¥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++] P& £,
[Preprocessor Symbols] @ [Define:| % FitdD X HIZEFT L £,

- DMAC % L7241 TNODMAC

- DMAC #fiH3 5%A1% [DMA] [UART_DMA_TRANSFER_USE |
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= 4% Project: UART_TRANS
= 4% Sample
@ d APP
= BSP
L_] bsp.c
#) bsp_config_sbk_m471_uart_io.c
4}3 bsp_config_sbk_m471_uart_io_d
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) |

last change: IMon Dec 9 13:50:23 2024

X Options for File ‘bsp_config_sbk_m471_uart_io.c'.,

Remove File ‘'bsp_config_s _uart_io.c'

é Manage Project Items...
Open bsp_config_sbk_m471_uart_io.c

%] Build Target

Translate bsp_config_sbk_m471_uart_io.c

IZ‘ Show Include File Dependencies
\

¥ Include in Target Build

[% Always Build

[V 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<defad>

Ledledle

Layer: |<not assigned>

L

| oK I | Cancel

Il Defaults I

Alt-F7

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 T ANEHEHT 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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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

Jf ¥ Sample_FYAx 'HSearch O.Ux ‘D Show Medified Options Only
Bui 1Puh|ic Configurations (;\cn Value
co :~: ::mp:z,;iix « Macro Files Assembler Only
Co® . e " . Macro Files C Compiler Only
Co E’rlvate Configurations o’ * Macro Files C++ Compiler Only
, Commen « Preprocessor Definitions DMA;UART DMA TRANSFER USE  modifiedinherits
Extern 3 * 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
Runtime Memory Area

* Preprocessor Undefinitions C++ Compiler Only
* 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
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2 Sample -1 E & Q<P

Project ltems
Solution "UART_TRANS'
4 [ Project 'UART_TRANS'
» D Setup 1file
4 ‘A Sourse Files 18 files
- O APP 1file
4 3 BSP 6files
& bsp.c
&1 bsp_config_sbk_m471_dmac.c modified options

& bsp_config_sbk_m471_port.c
&1 bsp_config_sbk_m471_t32a.c
&2 bsp_config_sbk_m471_uart_io.c modified options

&1 bsp_config_sbk_m471_uart_io_dma.c (modified options) SfEdatE= Alt+Retumn
> O TSB_driver 10 files H Compile Ctrl+F7
» @ Utility 1 file Export Build
> (O 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 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
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6.7. DMAC B{EBTE
F A LR — R

BE BERE
EEER UART K54 /=m0 DMA ER(FIFO L RN)LIZ& HEK)
ELXE—F DU IVERE/BAL ) — 2 ILERE

F v FOVHIET — % finge— R [DMAChnlCfg]
BE BEAE
BEXT FLADA VY1) A2k |00 : [1byte]
BERT—AHAX 00 : [1byte]
BEETT KLADA UV UAD b (1[40 A0 L]
BEXTT 214X 00 : [1byte]
7—ErL—>a > 0000 : [1 ElERX#]
Rk [E % 0x000 : [1 [E=]]
DU IIVERERTE 0: [Fx—UERATIEALD THREMA]
EBEE—F 001 : [BfiL/ —< JLEG%]
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7. 79T14ET74H

7.1. main

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

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

[R%— ~JOEX]
(PROC_START)

BR{ET—H DML
clear_input_data()
uart#IiHE
uart_initialize()

IS—JOERICHE
proc = PROC_ERROR

RESFSIOCRICHE
proc = PROC_INPUT

A

[BfET—45 = ¥n]

[R50 ]
(PROC_INPUT)

[ BEF—VEE ) N
getchar() Vi‘ET—gg%]l

[
(PROC_INPUT,_COMPARE)

—SHBTOEX]

IS—AvE—SHhTOERICEE
proc = PROC_OUTPUT_ERR

-1] &&
—RAME + 1]

[ZE7—% = ¥

RET—HL
[DMAE] proc = PROC_II

DAMEIAZEFA]
bsp_dma_int_enable()

[DMASR EH)

O RICHE
UT_COMPARE

[T —4 1= {55 —4]

F—IRBYE
result = TXZ_ERROR

[R5 —9IEH)
v

18T —5 = REF

[TS—Xyt—SHATOEX]

(PROC_OUTPUT_ERR)

[BERT —54 < BHET—5H]

LED1 #IT
bsp_led_turn_off
(8instance.led_port[0])

[RfET—RH]

(

LED1 s4T
bsp_led_turmn_on
(&instance.led_port[01)

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

)

25— IO RICHE
proc = PROC_START

P

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

LED3 T
bsp_led_tum_on

(8instance.led_port{2])

25— NTOBRICHE
proc = PROC_START

T OERLBH
(default)

IS—-JOERICEE
proc = PROC_ERROR

[T5—T0OEX]
(PROC_ERROR)

Applicationf& T2
application_finalize()
Driverf& T2
driver_finalize()
BSP# T
bsp_finalize()
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7.2. BV AH

DMARRIEIE T & DAHFNE L IO —

DMAZEXHE T BhAHFE L
irg_dmac_done(i)

!

[ KS4){DIRQ\> RSEFUHT )

dma_irg_handler
(&instance.bsp_dma.dma, ch)

v

(" RSA)DIRQN\YRSHEFUHT )

DMARRET S—&|DIAHFE L TJO—

DMARIXT S—EiAHFELE
irg_dmac_err()

!

(" RSA)XDIRQ\> RSERUHT
dma_error_irq_handler
(&instance.bsp_dma.dma)

v

bsp_transmit_handler(p_obj->init.id,

BSPDIRQ/\> RSEFUNT
TXZ_SUCCESS)

( RSA/DIRQNS RSENUHT

rx_transfer_done(p_obj->ch[ch].id, rx_transfer_done(p_obj->chli].id,
S TXZ_SliCCESS) ) S TXZ_TROR)
~ ) 4

I—5ERDIRQ/\> RSEFUHT I—5ERDIRQ/\> RSEFUT
\§ J N\

UARTX{EE) DIAHFOH L IO — UARTZ{EEI DIAATUHE L JO—
RS54 )N\DIRQ/\> RSEFUHT RS54 )\DIRQ/\> RSEFUVHT
uart_transmit_irg_handler(&instance.info uart_receive_irq_handler(&instance.info.
.uart) uart)
Y l
BSPDIRQ/\> RSEWOHT

bsp_receive_handler(p_obj->init.id,
TXZ_SUCCESS, &param)
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UARTBET S—&IDAHFNE L IO~

RS540 )\DIRQ/\> RSEFUHT
uart_error_irq_handler(&instance.info.ua
rt)

[RERFLIS—]

[XERTS—]

BSPDIRQ/\> RS E VT BSPDIRQ/\> RS EWFUHT
bsp_transmit_handler(p_obj->init.id, bsp_receive_handler(p_obj->init.id,
TXZ_ERROR) TXZ_ERROR, &param)
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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

KJ L RSO EE - RS ER S, iti%@ﬁ&% RAEENAN A - RIS fEE & RAET R,
ﬁﬁ%ﬁ%i%%%t TN, b L IIHSCRA B2 LETR—AOH 285G (UUT “SrEfg” &
Wﬁ)u@%éhé:kﬁﬁﬂéhfwiﬁhb %&%éhf“iﬁh FrE IR I3 R- ) PRIE R 2 A
Ze - FHIMERR. RS (EaiERiigay) | U - %%% . BB e EVE RN, ARERHI A
%'J;uaﬁz?éﬂ%_ IFRE £, FrEHE Jﬁﬂﬂéht :r LT -UORELZAVEE A, ok, G
(TYAE RO £ T, itiéﬁ%b%%b@kmwAbﬁ7f LB BEHVEDEIIZE N,

Az, EWSoES, RBAILRCHFICE Y, JiE, A kee ks T /REGICHEA$ 5 2 & iET
T EEA,

AREEHZHGH L Th 2 8 iE i, ®ihoEMENME - IS 2B 27200 b 0T, TO/MMICE L TYU4t
e OVE = DI PEMEZ DAL DOHERNT X4 D RAE £ 72X FERHEDRTHE 21T 2 b DO TIEH Y £H A,
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